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CERTIFICATION 
Hewlett-Packard (HP) Company certifies that this product met its published specifications at time of shipment from the factory. 
Hewlett-Packard further certifies that its calibration measurements are traceable to the United States National Institute of 
Standards and Technology (formerly National Bureau of Standards}, to the extent allowed by that organization's calibration 
facility, and to the calibration facilities of other International Standards Organization members. 


WARRANTY 

This Hewlett-Packard hardware product is warranted against defects in material and workmanship 
for a period of three years from date of delivery. HP software and firmware products, which are 
designated by HP for use with a hardware product and when properly installed on that hardware 
product, are warranted not to fail to execute their programming instructions due to defects in material 
and workmanship for a period of 90 days from date of delivery. During the warranty period, either HP 
or Hewlett-Packard Company will, at its option, either repair or replace products which prove to be 
defective. HP does not warrant that operation the software, firmware, or hardware shall be 
uninterrupted or error free. 


For warranty service, with the exception of warranty options, this product must be returned to a 
service facility designated by HP. Return to Englewood Colorado Service Center for repair in United 
States(1-800-258-5165). Customer shall prepay shipping charges by (and shall pay all duty and taxes) 
for products returned to HP for warranty service. Except for the products returned to Customer from 
another country, HP shall pay for return of products to Customer. 


Werranty services outside the country of initial purchase are included in HP's product price, only if 
Customer pays HP international prices (defined as destination local currency price, or U.S. or Geneva 
Export price). 


If HP is unable, within a reasonable time, to repair or replace any product to condition as warranted, 
the Customer shall be entitled to a refund of the purchase price upon return of the product to HP. 


The warranty period begins on the date of delivery or on the date of installation if installed by HP. 


LIMITATION OF WARRANTY 
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by the Customer, Customer-supplied software or interfacing, unauthorized modification or misuse, 
operation outside of the environmental specifications for the product, or improper site preparation and 
maintenance. TO THE EXTENT ALLOWED BY LOCAL LAW, NO OTHER WARRANTY IS EXPRESSED 
ORIMPLIED. AND HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE. 


For consumer transactions in Australia and New Zealand: 
The warranty terms contained in this statement, except to the extent lawfully permitted, do not 


exclude, restrict or modify and are in addition to the mandatory rights applicable to the sale of this 
product to you. 


EXCLUSIVE REMEDIES 
TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES PROVIDED HEREIN ARE THE 
CUSTOMER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, 
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON 
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 


ASSISTANCE 
The above statements apply only to the standard product warranty. Warranty options, extended 
support contacts, product maintenance agreements and customer assistance agreements are also 
available. Contact your nearest Hewlett-Packard Sales and Service office for further information on 
HP's full line of Support Programs. 
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The information in this manual update is provided to correct manual errors and to adapt the manual 


Manual Update 


to instruments containing changes after the manual print date. 
Manual Identification 


This update is used with the Operating and Service Manual of the E3630A Triple Output Lab 
Bench DC Power supply; Manual Part Number: 5959-5329, Manual Print Date: August 1997 (Edition 5). 


For Instruments with Serial Numbers > KR71810198 
Make the following changes to the Replaceable Parts List starting on page A-13. 


Old HP | NewHP __ | Reference Be 
Part Number PartNumber (Designator | fo reaaals sigiah 
2100-4299 R11,36 _|RES-VAR 10K 5% 1-TUN WW 
| E3630-60007 HEATSINK ASSY 
E3630-80003 INSULATOR-MULTIPLES (TO-218 
5041-8627 [0340-1162 INSULATOR-FLG BSHG RYTON R4 
| E3630-00001 |HEATSINK BRACKET 
1853-0351 Q1 TRANSISTOR PNP 2N6054 S! DARL TO-3 
1853-0590 Q7 [TRANSISTOR 2N4036 S! TO-5 PD=1W 


On page 1-5, change the Meter Accuracy Specification at the Table 1 as follows: 
From: + 0.5% of full scale + 2 counts at 25 °C + 5 °C 
To: + (0.5 % of output + 2 counts) at 25 °C + 5 °C 


© Copyright Hewlett-Packard Company 1998 


Printed in Korea August 1998 E0898 
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Contest Rules... 


No purchase of Hewlett-Packard products is necessary. The only information required for entry is name and address. 
Additional cards, may be obtained from Hewlett-Packard, Entrants are not required to fill out the entire card. 

Loveland Instrument Division, 815 14th St. S.W. Loveland, CO 

80537, Attn: Quality Department. Only original entry forms Hewlett-Packard employees and their families, and government 
will be accepted for the contest. Limit one entry per person procurement officials and their relatives, are not eligible. Void 
per month. where prohibited or restricted by law. 

This contest may be discontinued without notice. All entries become the property of Hewlett-Packard. 

Entries must be received by the last day of the month to be A prize of equal or greater value may be substituted if the prize 
eligible for that month's drawing. Drawings will be held on the described is unavailable. Winners will be notified within 30 days 


10th day of the following month, or on the next business day if of the drawing. 
the 10th falls on a weekend or holiday. 


DECLARATION OF CONFORMITY 
according to ISO/IEC Guide 22 and EN 45014 


Manufacturer’s Name: Hewlett-Packard Company 
Korea Instrument Operation 


Manufacturer’s Address: 345-15, Kasan-dong 
Kumchon-ku, Seoul 153-023 Korea 
declares, the product 
Product Name: Triple Output DC Power Supply 


Model Number: HP E3630A 


Product Options: All Options 


conforms to the following Product Specifications 
Safety: IEC 1010-1 (1990) / EN 61010-1 (1993) 


EMC: CISPR 11:1990/EN 55011 (1991) - Group 1 Class A” 
IEC 801-2:1991/EN 50082-1 (1992): 4 kV CD, 8 kV AD 
IEC 801-3:1984/EN 50082-1 (1992): 3 V/m 
IEC 801-4:1988/EN 50082-1 (1992): 1 kV Power Lines 
0.5 kV Signal Lines 


Supplementary Information: The product herewith complies with the requirements 


of the Low Voltage Directive 73/23/EEC and the EMC Directive 89/336/EEC 
(inclusive 93/68/ EEC) and carries the “CE” mark accordingly. 


The product was tested in a typical configuration with Hewlett-Packard Test Systems. 


Seoul, Korea May 10, 1996 
, Quality Manager 


European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, 
Department ZQ / Standards Europe, Herrenberger StraBe 130, D-71034 Bébligen (FAX: +49-7031-143143). 
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TRIPLE OUTPUT POWER SUPPLY 
HP MODEL E3630A 


OPERATING AND SERVICE MANUAL 
FOR INSTRUMENTS WITH SERIAL NUMBERS 
KR71810198 AND ABOVE 


For instruments with Serial Numbers above 
KR71810198, a change page may be included. 


Operating instructions in the following languages 
appear on the pages indicated below. 


English 1-1 
Fey 2-1 
Deutsch 3-1 
Francais 4-1 
Espanol 5-1 
Italiano 6-1 
RAS 7-1 
hI 8-1 
Service Information A-1 


Manual Part No. 5959-5329 


SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, and repair of this instrument. 
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design, 
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to 


comply with these requirements. 


BEFORE APPLYING POWER. 
Verify that the product is set to match the available line 
voltage and that the correct fuse is installed. 


GROUND THE INSTRUMENT. 

This product is a Safety Class | instrument (provided with 
a protective earth terminal). To minimize shock hazard, the 
instrument chassis and cabinet must be connected to an 
electrical ground. The instrument must be connected to the 
ac power supply mains through a three-conductor power 
cable, with the third wire firmly connected to an electrical 
ground(safety ground) at the power outlet. Any interruption 
of the protective(grounding) conductor or disconnection of 
the protective earth terminal will cause a potential shock 
hazard that could result in personal injury. If the instrument 
is to be energized via an external autotransformer for 
voltage reduction, be certain that the autotransformer 
common terminal is connected to the neutral(earthed pole) 
of the ac power lines (supply mains). 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 
Do not operate the instrument in the presence of flammable 
gases or fumes. 


KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. 
Component replacement and internal adjustments must be 
made by qualified service personnel. Do not replace compo- 
nents with power cable connected. Under certain condi- 
tions, dangerous voltages may exist even with the power 
cable removed. To avoid injuries, always disconnect power, 
discharge circuits and remove external voltage sources 
before touching components. 


DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless 
another person, capable of rendering first aid and 
resuscitation, is present. 


SAFETY SYMBOLS 


Instruction manual symbol; the product 
will be marked with this symbol when it 
is necessary for the user to refer to the 
instruction manual. 


Indicate earth(ground) terminal. 


The WARNING sign denotes a hazard. It 
calls attention to a procedure, practice, 
or the like, which, if not correctly per- 
formed or adhered to, could result in 
personal injury. Do not proceed beyond 
a WARNING sign until the indicated con- 
ditions are fully understood and met. 


WARNING 


The CAUTION sign denotes a hazard. It 
calls attention to an operating proce- 
dure, or the like, which, if not correctly 
performed or adhered to, could result in 
damage to or destruction of part or all of 
the product. Do not proceed beyond 
CAUTION sign until the indicated condi- 
tions are fully understood and met. 


CAUTION 


The NOTE sign denotes important infor- 
mation. It calls attention to a procedure, 
practice, condition or the like, which is 
essential to highlight. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 
Because of the danger of introducing additional hazards, do 
not install substitute parts or perform any unauthorized 
modification to the instrument. Return the instrument to a 
Hewlett-Packard Sales and Service Office for service and 
repair to ensure that safety features are maintained. 


Instruments that appear damaged or defective should be made inoperative and secured against unintended 
operation until they can be repaired by qualified service personnel. 
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GENERAL INFORMATION 


INTRODUCTION 

This section contains general information concerning the 
E3630A triple output power supply. Included are safety 
considerations, safety and EMC requirements, instrument 
and manual identification, option and accessory informa- 
tion, instrument description, and specifications. 


SAFETY CONSIDERATIONS 

This product is a Safety Class | instrument, which means 
that it is provided with a protective earth ground terminal. 
This terminal must be connected to an ac source that has 
a 3-wire ground receptacle. Review the instrument rear 
panel and this manual for safety markings and instructions 
before operating the instrument. Refer to the Safety 
Summary page at the beginning of this manual for a 
summary of general safety information. Specific safety 
information is located at the appropriate places in this 
manual. 


SAFETY AND EMC REQUIREMENTS 

This power supply is designed to comply with the following 
safety and EMC(Electromagnetic Compatibility) require- 
ments: 


B IEC 1010-1(1990)/EN 61010 (1993): Safety Require- 
ments for Electrical Equipment for Measurement, Con- 
trol, and Laboratory Use 

B CSA C22.2 No.231: Safety Requirements for Electrical 
and Electronic Measuring and Test Equipment 

B® UL 1244: Electrical and Electronic Measuring and 
Testing Equipment 

® EMC Directive 89/336/EEC: Council Directive entitled 
Approximation of the Laws of the Member States 
relating to Electromagnetic Compatibility 

@ EN 55011(1991) Group 1, Class A/CISPR 11 (1990): 
Limits and Methods of Radio Interference Characteristics 
of Industrial, Scientific, and Medical(ISM) Radio - Fre- 
quency Equipment 

@ EN 50082-1(1992) / 

IEC 801-2(1991): Electrostatic Discharge Requirements 

IEC 801-3(1984): Radiated Electromagnetic Field 
Requirements 

IEC 801-4(1988): Electrical Fast Transient/Burst Re- 
quirements 


INSTRUMENT AND MANUAL IDENTIFICATION 

A serial number identifies your power supply. The serial 
number encodes the country of manufacture, the week of 
the latest significant design change, and a unique sequen- 
tial number. The letter "KR" designates Korea as the 
country of manufacture, the first one digit indicates the 
year (3=1993, 4=1994, and so forth), and the second 
two digits indicate the week. The remaining digits of the 
serial number are a unique, tive-digit number assigned 
sequentially. 


If the serial number on your supply does not agree with 
those on the title page of the manual, a yellow Change 
Sheet is supplied with the manual to explain the difference 


between your instrument and the instrument described by 
this manual. The Change Sheet may also contain informa- 
tion for correcting errors in the manual. 


OPTIONS 

Options OE3 and OE9 determine which line voltage is 
selected at the factory. The standard unit is configured for 
115 Vac + 10%, 47-63 Hz input. 


Option No. Description 

OES: 230 Vac + 10%, 47-63 Hz Input 

OE9: 100 Vac + 10%, 47-63 Hz Input 

910: One additional operating and service manual 
shipped with the power supply 

ACCESSORY 


The accessory listed below may be ordered from your local 
Hewlett-Packard Sales Office either with the power supply 
or separately. (Refer to the list at the rear of the manual for 
address.) 


HP Part No. 
5063-9767 


Description 
Rack Kit for mounting one or two 3 1/2" 
high supplies in a standard 19" rack 


The rack mount kit is needed for rack mounting of the 
E3630A power supply. 


DESCRIPTION 

This constant-voltage/current-limiting triple output power 
supply combines two O to + 20V tracking outputs rated at 
0.5 amps with an additional single output that is rated at O 
to 6 volts and 2.5 amps. The +20V and -20V tracking 
outputs can also be used in series as a single O to 40V 
0.5-amp output. Connections to the supply’s output and to 
chassis ground are made to binding posts on the front 
panel. The supply’s three outputs share a common output 
terminal, which is isolated from chassis ground so that any 
one output terminal can be grounded. 


All outputs are protected against overload and short-circuit 
damage. The + 20V outputs are protected by circuits that 
limit the output current to 110% of its nominal maximum. 
The overload protection circuit for the +6V output has a 
current foldback characteristic that reduces the output 
current as an overload increases until only 1 amp flows 
through a short circuit. The 6V output current limit depends 
on the output terminal voltage and varies linearly between 
2.75 amps at 6 volts and 1 amp at zero volts. 


All controls, digital meter, and output terminals are located 
on the front panel. One voltage control sets the O to 6V 
and another sets the voltages of theO to +20V and Oto 
-20V outputs simultaneously. These dual tracking outputs 
are made more versatile by providing a tracking ratio 
control in addition to the usual voltage control. With the 
tracking ratio control turned fully clockwise to its "fixed" 
position, the dual outputs have a fixed 1:1 tracking ratio. 
As the + 20V voltage control is adjusted, the voltage of the 
negative supply tracks the positive output within +1%. 
Turning the tracking ratio control away from its fully clock- 
wise position switches the dual tracking outputs into a 


a 


variable tracking ratio mode. In this mode the voltage of the 
negative output can be set lower than that of the positive 
output. The tracking ratio control allows the negative 
supply’s output to be set to any value between a maximum 
that is within +5% of the positive supply’s output and a 
minimum that is less than O.5 volts. Once a ratio is estab- 
lished by the tracking ratio control, the ratio of the positive 
output voltage to the negative output voltage remains 
constant as the +20V voltage control varies the O to 
+ 20V output over its range. 


The front panel also contains a line switch, three overload 
indicators for + 6V output, + 20V output, and -20V output, 
a voltmeter and an ammeter, and three push-button meter 
switches. The push buttons select one of the supply’s 
three outputs for display. The voltmeter and ammeter 
always monitor any one supply simultaneously. In addition 
to the standard 115 Vac + 10% 47 to 63 Hz input, two 


Table 1 


AC INPUT 
Standard: 115 Vac + 10%, 47-63 Hz, 115 VA, 84 W 
OES: 100 Vac + 10%, 47-63 Hz, 115 VA, 84 W 
OE3: 230 Vac + 10%, 47-63 Hz, 115 VA, 84 W 


DC OUTPUT and OVERLOAD PROTECTION 
O to +20 V Outputs: Maximum rated output current is 
0.5 A. Short circuit output current is 0.55 A + 5% and 
a fixed current limit circuit limits the output of each 
supply to this maximum at any output voitage setting. 
Unbalanced loads within current rating are permitted. 


O to +6 V Output: Maximum rated output current is 2.5 
A at 6 V. The maximum available output current decreas- 
es with the output voltage setting. A current foldback 
circuit limits the output to 2.75 A + 5% at 6 volts and, 
with decreasing voltage, reduces the current limit linearly 
to 1A + 15% at zero volts (short circuited). 


TRACKING ACCURACY 
The +20 V and -20 V outputs track within 1% with the 
TRACKING ratio control in the Fixed position. (In variable 
tracking ratio mode, the negative tracking output can be 
adjusted from less than 0.5 V to within +5% of the 
setting of the positive output.) 


LOAD REGULATION 
All Outputs: Less than 0.01% plus 2 mV for a full load 
to no load change in output current. 


LINE REGULATION 
All Outputs: Less than 0.01% plus 2 mV for any line 
voltage change within rating. 


PARD (Ripple and Noise) 
All Outputs: Less than 0.35 mV rms/1.5 mV p-p (20 Hz- 
20 MHz). 


Common Mode Current (CMI): Less than 1 wA for all 
outputs (20 Hz-20 MHz). 


other line voltage options are available for nominal inputs 
of 100 and 230 Vac. The supply is furnished with a 
detachable 3-wire grounding type line cord. The ac line fuse 
is in an extractor type fuseholder on the rear heat s¥nk. 


LINE FUSE 

The line fuse is located by the ac line receptacle. Check the 
rating of the line fuse and replace it with the correct fuse 
if necessary as indicated below. These are slow-blow 
fuses. 


Line Voltage Fuse HP Part No. 
100/115 Vac 1.6A 2110-0918 
230 Vac 1.0A 2110-0599 


SPECIFICATIONS 


Table 1 lists detailed specifications for the power supply. 


. Specifications 


OPERATING TEMPERATURE RANGE 
O to 40 °C for full rated output. At higher temperatures, 
output current is derated linearly to 50% at 55 °C maxi- 
mum temperature. 


TEMPERATURE COEFFICIENT 
All Outputs: Less than 0.02% plus 1 mV voltage change 
per °C over the operating range from O to 
40 °C after 30 minutes warm-up. 


STABILITY (OUTPUT DRIFT) 
All Outputs: Less than 0.1% plus 5 mV (dc to 20 Hz) 
during 8 hours at constant line, load and 
ambient after an initial warm-up time of 30 
minutes. 


LOAD TRANSIENT RESPONSE TIME 
All Outputs: Less than 50 psec for output recovery to 
within 15 mV of nominal output voltage 
following a load change from full load to 
half load, or vice versa. 


OUTPUT VOLTAGE OVERSHOOT 
All Outputs: During turn-on or turn-off of ac power, 
output plus overshoot will not exceed 1 V 
if the output control is set for less than 1 V. 
If the control is set for 1 V or higher, there 
is no overshoot. 


METER ACCURACY: +0.5% + 2 counts at 25°C +5°C 


METER RESOLUTION 
All Output: Voltage 10 mV Current 10 mA 


DIMENSIONS 
212.3 mmW x 88.1 mmH x 269.2 mmD 
(8.354 inW x 3.469 inH x 10.591 inD) 


WEIGHT: 3.8 kg(8.4 Ibs) net, 5.1 kg(11.3 Ibs) shipping 


INSTALLATION 


INITIAL INSPECTION 

Before shipment, this instrument was inspected and found 
to be free of mechanical and electrical defects. As soon as 
the instrument is unpacked, inspect for any damage that 
may have occurred in transit. Save all packing materials 
until the inspection is completed. If damage is found, a 
claim should be filed with the carrier. The Hewlett-Packard 
Sales and Service office should be notified as soon as 
possible. 


Mechanical Check 

This check should confirm that there are no broken knobs 
or connectors, that the cabinet and panel surfaces are free 
of dents and scratches, and that the meter is not scratched 
or cracked. 


Electrical Check 

Perform the TURN-ON CHECKOUT PROCEDURE in the 
following paragraph to confirm that the supply is operation- 
al. Alternately, check the supply more fully using the 
PERFORMANCE TEST in the service information section. 


INSTALLATION DATA 

The instrument is shipped ready for bench operation. 
Before applying power to the supply, please read the INPUT 
POWER REQUIREMENTS paragraph. 


Location and Cooling 
This instrument is air cooled. Sufficient space should be 
allowed so that a free flow of cooling air can reach the 
sides and rear of the instrument when it is in operation. It 
should be used in an area where the ambient temperature 
does not exceed 40°C. 


Outline Diagram 
Figure 1 illustrates the outline shape and dimensions of the 
supply. 


Rack Mounting 

This supply may be rack mounted in a standard 19-inch 
rack panel either by itself or alongside a similar unit. Please 
see the ACCESSORY, page 1-4, for available rack mounting 
accessory. The rack-mounting kit includes complete 
installation instructions. 


INPUT POWER REQUIREMENTS 

Depending on the line voltage option ordered, the supply is 
ready to be operated from one of the power sources listed 
in Table 1. A label on the rear heat sink shows the nominal 
input voltage set for the supply at the factory. 


Power Cable 

To protect operating personnel, the supply should be 
grounded. This supply is equipped with a three conductor 
power cable. The third conductor is the ground conductor 
and when the cable is plugged into an appropriate recepta- 
cle, the supply is grounded. 


The power supply is equipped at the factory with a power 


cord plug appropriate for the user’s location. Notify the 
nearest HP Sales and Service Office if the appropriate 
power cord is not included with the supply. 
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Figure 1. Outline Diagram 


OPERATING INSTRUCTIONS 


INTRODUCTION 

The following steps describe the use of the front panel 
controls and indicators illustrated in Figure 2 and serve as 
a brief check that the supply is operational. Follow this 
checkout procedure or the more detailed performance test 
of service information section when the instrument is 
received and before it is connected to any load equipment. 
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Figure 2. Front-Panel Controls and Indicators 


| CAUTION 


Before applying power to the supp/y, check the label on 
the heat sink to make certain that the supply’s line 
voltage option agrees with the line voltage to be used. 
If the option does not'correspond to your line voltage, 
refer to paragraph "LINE VOLTAGE OPTION CONVER- 
SION" in the service section before applying power. 


TURN-ON CHECKOUT PROCEDURE 


a. Connect line cord to power source and turn LINE 
switch @ on. 


b. Push +6V METER switch @ and, with no load 


connected, vary +6V VOLTAGE control ©) over its 


range and check that the voltmeter responds to the 
control setting and the ammeter indicates zero. 
c. Set the +6V VOLTAGE control to 6 volts and short 


the +6V output terminal ©) to COM (common) 


terminal @) with an insulated test lead. The ammeter 
should indicate a short-circuit output current of ap- 
proximately 1.0 A. Remove the short from the output 
terminals. 


d. Push the + 20V METER switch @ and turn Tracking 
Ratio control @ fully clockwise to the Fixed position. 


With no load connected, vary + 20V VOLTAGE control ©) 


over its range and check that the voltmeter responds 
to the control setting and the ammeter indicates zero. 


e. Set the +20V VOLTAGE control © to 20 volts and 
short the +20V output terminal to the COM 


terminal @) with an insulated test lead. The ammeter 


should indicate a short-circuit output current of 0.55 
A + 5%. Remove the short from the output terminals. 

f. Repeat steps (d) and (e) for -20 V output. 

g. Adjust the + 20V output to 20 volts. Then push -20V 
METER switch and check the effect of the Tracking 
Ratio control on the voltage of the-20V output. The 
-20V output should be adjustable from less than 0.5 
volts to a maximum of 19 to 21 volts. 


If this brief checkout procedure or later use of the supply 
reveals a possible malfunction, see the service information 
section for detailed test, troubleshooting, and adjustment 
procedures. 


‘. OPERATION 


This power supply can be operated individually or in parallel 
or series with another supply (see Parallel and Series 
Operation paragraphs). All output terminals are isolated 
from ground. The +20V and +6V outputs use a single 
common output terminal. This common (COM) terminal or 
any one of the other output terminals may be grounded to 
the chassis at the front panel ground terminal ( @) in Figure 
2), or all outputs may be left floating. Loads can be con- 
nected separately between each of the O to + 20V output 
terminals and the COM terminal, or between the -20V and 
the +20V terminals for a O to 40V output. Each output 
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voltage or current can be quickly selected for monitoring 


with the push-button meter switches. To monitor the O to 
40V output voltage, add the voltmeter readings of ‘the 
+ 20V and -20V output and use either the +20V or the - 
20V meter to measure the current. 


Tracking Ratio Control 

With the Tracking Ratio control in the Fixed position, the 
voltage of the -20V supply tracks that of the + 20V supply 
within 1% for convenience in varying the symmetrical 
voltages needed by operational amplifiers and other circuits 
using balanced positive and negative inputs. . 


Turn the Tracking Ratio control counter clockwise out of 
the Fixed position to set the voltage of the -20V supply 
lower than that of the + 20V supply. The negative supply 
can be set from a minimum of less than 0.5 volts to a 
maximum within 5% of the +20V supply’s output. Once 
this is done, the +20V voltage control still controls both 


outputs and maintains a constant ratio between their 


voltages. 
Overload Protection Circuits 


+20-Volt Current Limit. The + 20V and -20V outputs are 
individually protected against overload or short circuit 
damage by separate current limit circuits to limit the output 
current to 0.55 A + 5%. (This is 110% of the maximum 
rated output.) If a single load is connected between the 
+20V and -20V outputs, the circuit set for the lesser 
current limit will limit the output. No deterioration of supply 
performance occurs if the output current remains below the 
current limit setting. 


+6V Current Foldback. The overload and short-circuit 
protection circuit for the +6V output reduces the output 
current limit as the output terminal voltage decreases. (The 
operating region of the +6V output is enclosed by heavy 
lines in Figure 4.) The maximum rated output current is 2.5 
A and the current limit is factory-adjusted to operate at 
2.75 A + 5% when the output is 6 volts. At lower output 
voltages, the circuit reduces the maximum obtainable 
output current linearly until 1 A + 15% flows when the 
output is shorted. The short-circuit current can not be 


adjusted. 
NOTE 


During the actual operation of the + 20V and + 6V outputs, 
if a load change causes the current limit to be exceeded, 
the OL LED is lighted. If overload conditions occur, the 
+ 20V supplies will protect the load by limiting the current 
to 0.55 A and the +6V supply will protect the load by 
reducing both voltage and current simultaneously along the 
foldback locus as shown in Figure 4. The +20V and +6V 
supplies are self restoring; that is, when the overload is 
removed or corrected, the output voltage is automatically 
restored to the previously set value. 


Operation Beyond Rated Output 
The supply may be able to provide voltages and currents 


OPER 
REG 


\.0.85A_ 1.154 


SHORT CIRCUIT 
CURRENT MAY 
VARY +/-15% 
FROM UNIT TO UNIT 


NOTE: THE LOWER-END POINT OF THE CURRENT UMIT UNE IS NOT ADJUSTABLE: THE 
UPPER-END POINT IS SET AT THE FACTORY FOR 2.75A +/-5% BETWEEN ITS END 
POINTS, THE ACTUAL CURRENT UMIT IS A STRAIGHT-UNE FUNCTION, 


Figure 3. Current Limit Characteristic of the 6V Supply 


greater than its rated maximum outputs if the line voltage 
is at or above its nominal value. Operation can be extended 
up to 5% over the rated output without damage to the 
supply, but performance can not be guaranteed to meet 
specifications in this region. If the line voltage is maintained 
in the upper end of the input voltage range, however, the 
supply probably will operate within its specifications. 


Connecting Load 

Each load should be connected to the power supply output 
terminals using separate pairs of connecting wires. This will 
minimize mutual coupling effects between loads and takes 
full advantage of the low output impedance of the supply. 
Load wires must be of adequately heavy gauge to maintain 
satisfactory regulation at the load. 


Each pair of connecting wires should be as short as 
possible and twisted or shielded to reduce noise pick-up. If 
a shield is used, connect one end to the supply ground 
terminal and leave the other end unconnected. 


If load considerations require locating output power 
distribution terminals at a distance from the power supply, 
then the power supply output terminals should be connect- 
ed to the remote distribution terminals by a pair of twisted 
or shielded wires and each load should be connected to the 
remote distribution terminals separately. 


Parallel Operation 

Two or more supplies can be connected in parallel to obtain 
a total output current greater than that available from one 
supply. The total output current is the sum of the output 
currents of the individual supplies. The output voltage 
controls of one power supply should be set to the desired 
output voltage, and the other supply set for a slightly larger 
output voltage. The supply set to the lower output voltage 
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will act as a constant voltage source, while the supply set 
to the higher output will act as a current-limited source, 
dropping its output voltage until it equals that of the other 
supply. The constant voltage source will deliver only that 
fraction of its rated output current necessary to fulfill the 
total current demand. 


Series Operation 

Series operation of two or more power supplies can be 
accomplished up to the output isolation rating of any one 
supply to obtain a higher voltage than that available from 
a single supply. Series connected supplies can be operated 
with one load across both supplies or with a separate load 
for each supply. The power supply has a reverse polarity 
diode connected across the output terminals so that if 
operated in series with other supplies, damage will not 
occur if the load is short-circuited or if one supply is turned 
on separately from its series partners. When this connec- 
tion is used, the output voltage is the sum of the voltages 
of the individual supplies. Each of the individual supplies 
must be adjusted in order to obtain the total output voltage. 


LOAD CONSIDERATIONS 


This section provides information on operating your supply 
with various types of loads connected to its output. 


PULSE LOADING 

The power supply will automatically cross over from 
constant-voltage to current-limit operation in response to an 
increase in the output current over the preset limit. Al- 
though the preset limit may be set higher than the average 
output current, high peak currents (as occur in pulse 
loading) may exceed the preset current limit and cause 
crossover to occur and degrade performance. 


REVERSE CURRENT LOADING 

An active load connected to the supply may actually deliver 
a reverse current to the supply during a portion of its 
operating cycle. An external source can not be allowed to 
pump current into the supply without risking loss of regula- 
tion and possible damage to the output capacitor of the 
supply. To avoid these effects, it is necessary to preload 
the supply with a dummy load resistor so that the supply 
delivers current through the entire operating cycle of the 
load devices. 


OUTPUT CAPACITANCE 

An internal capacitor across the output terminals of the 
supply helps to supply high-current pulses of short duration 
during constant-voltage operation. Any capacitance added 
externally will improve the pulse current capability, but will 
decrease the load protection provided by the current 
limiting circuit. A high-current pulse may damage load 
components before the average output current is large 
enough to cause the current limiting circuit to operate. 


REVERSE VOLTAGE PROTECTION 

A diode is connected across the output terminals with 
reverse polarity. This diode protects the output electrolytic 
capacitors and the series regulator transistors from the 
effects of a reverse voltage applied across the output 
terminals. Since series regulator transistors can not with- 


stand reverse voltage either, diodes are also connected 
across them. When operating supplies in parallel, these 
diodes protect an unenergized supply that is in parallel with 
an energized supply. 


ACTIVE LOAD 


CURRENT FLOW DURING ty 


CURRENT FLOW DURING tq 


Figure 4. Reverse Current Loading Solution 
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GQ HEWLETT® 


PACKARD 


NETZGERAT MIT 3-FACH-AUSGANG 
HP MODELL E3630A 


BETRIEBS- UND SERVICE-ANLEITUNG 
FUR GERATE DER SERIENNUMMER 
KR71810198 UND HOHER 


Fur Gerate mit Seriennummern Uber KR71810198 
kann eine Anderungsseite beigefugt sein. 


Die Bedienungsanleitung in der von Ihnen gewunschten 
Sprache finden Sie auf folgenden Seiten: 


Englisch 14 
Koreanisch 2 
Deutsch 3-1 
: Franzosisch 4-1 
Spanisch 5-1 
Italienisch 6-1 
Japanisch 7-1 
Chinesisch 8-1 
Service-Information A-1 


Handbuch-Teilenummer 5959-5329 
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SICHERHEITSHINWEISE 


Die folgenden allgemeinen Sicherheitshinweise mussen wahrend Benutzung, Wartung oder Reparatur dieses Geradtes beachtet 
werden. Das Nichtbefolgen dieser Hinweise oder besonderer Warnungen in dieser Anleitung verletzt Sicherheitsnormen auf den 
fur dieses Gerat vorgesehenen Anwendungsgebieten. Hewlett-Packard ibernimmt keine Verantwortung fur Folgen, die aus der 


Nichtbeachtung der Hinweise und Warnungen entstehen. 


Vor dem AnschlieRen: 
Uberpriifen Sie, ob die eingestellte Netzspannung am Gerat 
mit Ihrer 6rtlichen Netzspannung Ubereinstimmt. 


Gerat erden: 

Dieses Produkt ist ein Gerat der Schutzklasse | (ausgestat- 
tet mit Schutzerde). Um die Gefahr eines elektrischen 
Stromschlages auszuschlieRen, muR das Gerategehause ge- 
erdet und deshalb immer Uber ein dreiadriges Netzkabel mit 
Schutzleiter betrieben werden. Beim Betreiben des Gerates 
liber einen Spartransformators ist sicherzustellen, dal der 
Bezugspunkt des Spartrafos an den Neutralleiter des Netz- 
gerates angeschlossen ist (Gerat erden). 


Nicht in explosionsgefahrdeter Umgebung betreiben: 
Das Gerat darf nicht in der Umgebung von leicht entztnd- 
baren Gasen oder Dampfen betrieben werden. 


Gehause nicht offnen: 

Gerateabdeckungen durfen nicht vom Bedienungspersonal 
entfernt werden. Wartungs- und Reparaturarbeiten sind nur 
qualifiziertem Service-Personal vorbehalten. 


Servicearbeiten nicht allein ausfiihren: 

Fuhren Sie Wartungs- oder Justierarbeiten nicht alleine aus, 
sondern ziehen Sie eine weitere Person mit Erste-Hilfe- 
Kenntnissen wahrend diesen Arbeiten hinzu. 


SICHERHEITSS YMBOLE 


Benutzeranleitungssymbol; das Gerat ist 
mit diesem Symbol versehen, wenn die 
Benutzung der Bedienungsanleitung er- 
forderlich ist. 


Steht fur Gehdusemasse. 


@) oder 


Dieses Zeichen weist auf eine Gefahr 
hin. Es bezieht sich auf Arbeitsweisen, 
Anwendungen o.a., die bei falscher 
Ausfiihrung zu Verletzungen des Bedie- 
ners fuhren k6nnen. Fahren Sie nur mit 
Ihrer Arbeit fort, wenn Sie den Sach- 
verhalt und alle erforderlichen Maf&nah- 
men verstanden haben. 


WARNUNG 


Dieses Zeichen weist auf eine Gefahr 
hin. Es bezieht sich auf Bedienungs- 
schritte oder Tatigkeiten, deren falsche 
Ausfithrung zu einer Beschadigung oder 
Zerstorung des Netzgerates fuhren kann. 
Fahren Sie nur dann mit Ihrer Arbeit fort, 
wenn Sie den Sachverhalt und alle erfor- 
derlichen Maf&nahmen verstanden ha- 
ben. 


VORSICHT 


Dieses Kennzeichen weist auf wichtige 
Informationen hin. Damit soll auf eine 
bedeutende Manahme bzw. einen 
wichtigen Zustand hingewiesen werden. 


Keine Gerateveranderungen vornehmen: 

Aufgrund der Moglichkeit, zusatzliche Gefahrenquellen zu 
erzeugen, durfen keine Teile ersetzt oder unzuladssige 
Geratemodifikationen vorgenommen werden. Schicken Sie 
fiir Reparatur- oder Servicearbeiten das Gerat an ein von 
Hewlett-Packard autorisiertes Reparaturzentrum, damit die 
Einhaltung der SicherheitsmaBnahmen gewahrleistet ist. 


Beschadigte oder fehlerhaft arbeitende Gerate sollten sofort auGer Betrieb gesetzt, deutlich gekennzeichnet und 
gegen Inbetriebnahme gesichert werden, bis eine fachgerechte Reparatur erfolgt ist. 
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ALLGEMEINE INFORMATIONEN 


Einfuhrung 

Dieser Abschnitt enthalt allgemeine Informationen Uber das 
Netzgerat E3630A. Hierbei sind Sicherheitsuberlegungen, 
Sicherheits- und EMC-Anforderungen, Netzgerat- und 
Handbuchidentifikation, Optionen und Zubehor, Geratebe- 
schreibung und -Spezifikationen mit eingeschlossen. 


Sicherheitsanforderungen 

Dieses Produkt ist ein Gerat der Schutzklasse 1 (ausgestat- 
tet mit Schutzerde). Das Gerat muf& daher Uber eine 
Schutzkontakt-Steckdose an das 6rtliche Stromnetz ange- 
schlossen werden. Beziehen Sie sich auf die Sicherheitshin- 
weise am Anfang dieser Anleitung; Sie finden dort ausfthr- 
lichere Informationen zum sicheren Umgang mit dem Gerat. 


Sicherheits- und EMC-Anforderungen 

Dieses Netzgerat wurde in Ubereinstimmung mit den nach- 
stehenden Sicherheits- und EMC (Electromagnetic Com- 
patibility) Anforderungen entwickelt: 


B IEC 1010-1(1990)/EN 61010 (1993): Safety Require- 
ments for Electrical Equipment for Measurement, Con- 
trol, and Laboratory Use 

@ CSA C22.2 No.231: Safety Requirements for Electrical 
and Electronic Measuring and Test Equipment 

@ UL 1244: Electrical and Electronic Measuring and 
Testing Equipment 

@ EMC Directive 89/336/EEC: Council Directive entitled 
Approximation of the Laws of the Member States 
relating to Electromagnetic Compatibility 

B® EN 55011(1991) Group 1, Class A/CISPR 11 (1990): 
Limits and Methods of Radio Interference Characteristics 
of Industrial, Scientific, and Medical(ISM) Radio - Fre- 
quency Equipment 

B® EN 50082-1(1992) / 

IEC 801-2(1991): Electrostatic Discharge Requirements 

IEC 801-3(1984): Radiated Electromagnetic Field Re- 
quirements 

IEC 801-4(1988): Electrical Fast Transient/Burst Re- 
quirements 


Handbuch- und Gerdtekennung 

Die Netzgerate von Hewlett-Packard sind mit einer Serien- 
nummer versehen. Als Beispiel zur Interpretation der Num- 
mer: Die Zeichenfolge "KR306" kennzeichnet als Ferti- 
gungsland Korea (KR), die erste Ziffer steht fur das Jahr 
(3 =1993, 4=1994, usw.) und die beiden folgenden Ziffern 
geben die Woche an. Die letzten fuinf Ziffern der Serien- 
nummer bilden die fir jedes Netzgerat verschiedene 
fortlaufende Nummer. 


Falls die Seriennummer Ihres Netzgerats von der auf der 
Titelseite dieser Anleitung angegebenen Reihe abweicht, so 
ist ein gelbes Anderungsblatt beigeflgt, in welchem die 
Unterschiede zwischen Ihrem Netzgerat und dem in dieser 
Anleitung beschriebenen Gerat erklart sind. Au@erdem 
k6nnen Informationen enthalten sein, welche zur Korrektur 
von Fehlern in der vorliegenden Anleitung dienen. 
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Optionen 

Die Optionen OE3 und OEY bestimmen, welche Netzspan- 
nung werksseitig eingestellt wird. Das Standardgerat ist fur 
115 Vac + 10%, 47-63 Hz konfiguriert. 


Option Beschreibung 

OE3: Eingang 230 Vac + 10%, 47-63 Hz 

OE9: Eingang 100 Vac + 10%, 47-63 Hz 

910: Lieferung einer zusatzlichen Bedienungsanleitung 


Zubehor 

Die nachstehenden Zubeh6Grteile kGnnen Sie von Ihrer HP- 
Geschéaftsstelle zusammen mit dem Netzgerat oder einzeln 
bestellen. (Beziehen Sie sich zwecks Adressen auf die 
Ruckseite dieser Anleitung.) 


HP Teilenr. 
5063-9767 


Beschreibung 

Gestell-Einbausatz flr ein oder zwei 3 1/2" 
hohe Netzgerate in einem Gestell mit Stan- 
dardbreite 19" 


Der Gestell-Einbausatz wird zum Einbau des HP E3630A in 
ein Gestell benotigt. 


Beschreibung 

Dieses Konstantstrom/-spannungsnetzgerat mit 3-fach- 
Ausgang kombiniert zwei O bis + 20V Ausgange bei 0.5A 
mit einem einzelnen Ausgang mit O bis 6V bei 2.5A. Die 
+ 20V und -20V Ausgange konnen auch in Reihe zu einem 
einzelnen O bis 40V, 0.5A Ausgang geschaltet werden. Die 
Anschlusse der Spannungsausgange und zur Gehdusemas- 
se erfolgen Uber Buchsen an der Frontseite des Netzgerats. 
Die drei Ausgange haben eine gemeinsame "Common"- 
Buchse, welche von der Gehausemasse isoliert ist, um die 
Erdung eines beliebigen Ausgangs zu ermdéglichen. 


Alle Ausgange sind gegen Uberlastung und Kurzschlu& 
gesichert. Die + 20V Ausgange werden durch Schaltkreise 
geschutzt, welche den Ausgangsstrom auf 110% des Maxi- 
malwerts begrenzen. Die Uberlast-Schutzschaltung fiir den 
+ 6V Ausgang hat eine KurzschluR&strom-Ruckregelung, die 
den Ausgangsstrom bei zunehmender Uberlast reduziert, bis 
nur noch 1A als Kurzschlustrom flie&t. Der 6V Ausgangs- 
strom-Grenzwert hangt von der Spannung an den Aus- 
gangsbuchsen ab und variiert linear zwischen 2.75A bei 6V 
und 1A bei O Volt. 


Alle Regelknopfe, Digitalmeter und Anschlu&buchsen befin- 
den sich an der Frontseite des Netzgerats. Ein Spannungs- 
regler dient zur Spannungseinstellung von O bis 6V und ein 
zweiter Regler- zur gleichzeitigen Einstellung von O bis 
+20V und O bis -20V. Diese dualen Trackingausgange 
werden durch einen zusatzlichen Tracking-Regler in ihrer 
Vielseitigkeit noch erweitert. Befindet sich der Tracking- 
Reglerin seiner "Fixed"-Position (Rechtsanschlag), besitzen 
die dualen Ausgange ein festes Tracking-Verhaltnis von 
1:1. Nach der Einstellung des + 20V Spannungsreglers liegt 
der Spannungswert des negativen Ausgangs in einem 
Bereich von +1% des positiven Spannungswertes. Durch 
Linksdrehen des Tracking-Reglers wird ein unsymetrisches 
Trackingverhaltnis eingestellt. In dieser Betriebsart kann die 
negative Spannung einen kleineren Wert als die positive 


annehmen. Der Tracking-Regler erméglicht Einstellungen, 
fir welche die negative Ausgangsspannung einen Maximal- 
wert innerhalb von +5% des positiven Spannungswertes 
und einen Minimalwert von kleiner als O.5V annimmt. 
Nachdem das Trackingverhdltnis eingestellt ist, bleibt das 
Verhaltnis von positivem zu negativem Spannungswert 
wahrend einer Veranderung des +20V Reglers im O bis 
+ 20V Ausgangsspannungsbereich konstant. 


An der Frontseite sind ferner der Netzschalter, drei Uber- 
last-Anzeigen flr die Ausgange +6V, + 20V und -20V, ein 
Volt- und ein Amperemeter sowie drei Drucktasten zum 
Auswahlen der Anzeige fiir einen der drei Ausgange 
angebracht. Das Volt- und Amperemeter Uberwachen 
immer einen Ausgang gleichzeitig. Zusatzlich zum Standard- 
eingang von 115 Vac + 10% 47-63 Hz gibt es zwei 
weitere Eingangsoptionen fur Netzspannungen von 100 und 
230 Vac. Das Netzgerat ist mit einem abziehbaren 


3-adrigen Netzkabel ausgestattet. Die Netzsicherung 
befindet sich in einem ausziehbaren Sicherungshalter auf 
dem rtickseitigen Kthlblech. 


NETZSICHERUNG 

Die Netzsicherung befindet sich neben der Steckbuchse fur 
das Netzkabel. Uberpriifen Sie die Nennwerte der Netzsi- 
cherung auf die nachstehenden Werte und tauschen Sie sie 
ggf. aus. Es handelt sich um Sicherungen mit langsamer 
Ansprechzeit. 


Netzspannung Sicherung HP Teile-Nummer 
100/115 Vac 1.6A 2110-0918 
230 Vac 3 1A 2110-0599 


SPEZIFIKATIONEN 
Tab. 1 zeigt die Spezifikationen fir das Netzgerat. 


Tabelle 1: Spezifikationen 


AC EINGANG 
Standard: 115 Vac + 10%, 47-63 Hz, 115 VA, 84 W 
OE9: 100 Vac + 10%, 47-63 Hz, 115 VA, 84 W 
OES: 230 Vac + 10%, 47-63 Hz, 115 VA, 84 W 


DC AUSGANG und UBERLASTSCHUTZ 
O bis +20 V Ausgange: Maximaler Nennausgangsstrom 
ist 0.5 A. KurzschluR-Ausgangsstrom ist 0.55 A + 5%, 
ein Konstantbegrenzungsstrom-Schaltkreis begrenzt die 
Ausgange auf deren Maximum. Ungleiche Lasten, die 
einen Ausgangsstrom innerhalb des Nennbereichs ver- 
ursachen, sind zulassig. 


O bis +6 V Ausgang: Max. Nennausgangsstrom ist 2.5 A 
bei 6 V. Der max. verflugbare Ausgangsstrom nimmt bei 
zunehmender Ausgangsspannung ab. Eine RUckstrom- 
Regelkreis begrenzt den Ausgang auf 2.75 A + 5% bei 
6V und reduziert bei abnehmender Spannung die max. 
Stromstarke linear auf 1 A + 15% bei O V (Kurzschluf). 


TRACKING-GENAUIGKEIT 
Die +20 V und -20 V Ausgdange verhalten sich bis auf 
1% symetrisch, wenn der Tracking-Regler sich in der 
"Fixed"-Position befindet. (Bei variabler Einstellung last 
sich die negative Ausgangsspannung auf einen Maximal- 
wert innerhalb von +5% des positiven Spannungswertes 
und einen Minimalwert von kleiner als O.5V einstellen.) 


LASTREGELUNG 


Alle Ausgange: Kleiner als 0.01% plus 2 mV bei einem 


Wechsel von Vollast nach Leerlauf (bezo- 
gen auf Ausgangsstrom). 


NETZREGELUNG 
Alle Ausgange: Kleiner als 0.01% plus 2 mV bei jeder 
Netzspannungsanderung innerhalb des 


Nennbereichs. 


VWeELLIGICEN 


Alle Ausgadnge: Kleiner als 0.35 mV eff/1.5 mV ss (20 


Hz-20 MHz). 


3-5 


COMMON-Strom (CMI) 
Alle Ausgange: Kleiner als 1 wA (20 Hz - 20 MHz) 


TEMPERATURBEREICH 
O bis 40°C bei Vollast. Bei hGheren Temperaturen fallt der 
Ausgangsstrom linear auf 50% bei 55 °C Maximumtempe- 
ratur. 
“ 


TEMPERATURK OEFFIZIENT 
Alle Ausgange: Kleiner als 0.02% plus 1 mV Spannungs- 
anderung pro °C im Bereich O bis 40 °C 
nach einer 30-minutigen Aufwarmzeit. 


DRIFT 

Alle Ausgange: Kleiner als 0.1% plus 5 mV (DC bis 20 
Hz) Uber einen Zeitraum von 8 Stunden 
nach einer 30-minttigen Aufwarmzeit 
bei konstanter Netzspannung, Last und 


Umgebungstemperatur. 


EINSCHWINGZEIT BEI LASTANDERUNG 

Weniger als 50 ws auf innerhalb 15 mV nach einer Aus- 
gangsstromanderung von Vollast nach halber Last (oder 
umgekehrt). 


AUSGANGSSPANNUNGS-UBERSCHREITUNG 
Alle Ausgange: Wahrend dem Ein- oder Ausschalten des 
Netzgerats bleibt der Ausgangswert 
unter 1V, falls ein Wert < 1V eingestellt 
war. Falls ein gr6Rerer Wert eingestellt 
war, erfolgt keine Uberschreitung. 


ANZEIGEGENAUIGKEIT: +0.5% + 2 Ziffern bei 25°C +5°C 


ANZEIGEAUFLOSUNG 


Alle Ausgange: Spannung 10mV_ Strom 10 mA 
ABMESSUNGEN 


212.3 mm B x 88.1 mm H x 269.2 mm T 


GEWICHT: 3.8 kg netto, 5.1 kg Versane 


INSTALLATION 


EINGANGSPRUFUNG 

Das Netzgerat wurde vor dem Versand Uberpruft und als 
einwandfrei befunden. Bitte untersuchen Sie nach Erhalt Ihr 
Netzgerat auf etwaige Transportschdden. Verwahren Sie 
den Karton und das Verpackungsmaterial fur einen eventu- 
ellen spateren Versand auf. Falls Schaden festzustellen 
sind, benachrichtigen Sie sofort den Spediteur sowie Ihre 
zustandige HP-Geschaftsstelle. 


Mechanische Uberpriifung 

Diese Uberpriifung dient zur Feststellung von abgebroche- 
nen Knépfen, Anschliissen, usw. sowie des einwandfreien 
Gehausezustands (keine Beulen, Kratzer, usw.). 


Elektrische Uberpriifung 

Das Netzgerat sollte auf seine elektrischen Spezifikationen 
hin GUberprift werden. Im Abschnitt "Einschaltprufung” ist 
eine kurze Einschaltprozedur enthalten. 


AUFSTELLHINWEISE 
Das Gerat wird betriebbetriebsbereit ausgeliefert und 
braucht nur noch an das Netz angeschlossen zu werden. 


LesenSiezuvor denAbschnitt VERSORGUNGSSPANNUNG. 


Aufstellort und Kihlung 

Das Netzgerat wird luftgekUhlt und sollte deshalb aus- 
reichend beluftet werden. Speziell die KUhlrippen auf der 
Geratertickseite durfen im Betrieb nicht abgedeckt werden. 
Die Umgebungstemperatur darf 40°C nicht Uberschreiten. 


Gehauseabbildung 
Abb. 1 stellt die Gehauseabmessungen des Netzgerats dar. 


Gestelleinbau 

Das Netzgerat kann in ein Standard-19-Zoll-Gestell allein 
oder neben einem 4@hnlichen Geradt eingebaut werden. 
Beziehen Sie sich auf den Abschnitt "Zubehér", Seite 3-4, 
zwecks Gestelleinbau-Zubehér. Jeder Gestelleinbausatz 
enthalt eine vollstandige Einbauanleitung. 


VERSORGUNGSSPANNUNG 

In Abhangigkeit von der bestellten Option ist das Netzgerat 
sofort mit einer der in Tabelle 1 gelisteten Versorgungs- 
spannungen einsatzbereit. Eine Beschriftung auf der 
Gerateriickseite zeigt die werksseitig eingestellte Netz- 
spannung. 


Netzkabel 

Das Gerat ist mit einem dreiadrigen Netzkabel (mit Schutz- 
leiter) ausgestattet. Im Betrieb ist darauf zu achten, da der 
Schutzleiter niemals unterbrochen wird (z.B. durch Einfiigen 
eines Verlangerungskabels ohne Schutzleiter). 


Das Netzgerat wurde mit einem ftir Ihr Land passenden 
Netzkabel ausgeliefert. Sollten Sie ein falsches Netzkabel 
erhalten haben, so wenden Sie sich bitte an Ihre zustandige 
HP-Geschéaftsstelle. 


90.6mm 
3.567iN 


2692 mm 
3 469in 10591 in 


Abbildung 1: Gerateabmessungen 


BEDIENUNGSSCHRITTE 


EINFUHRUNG 

Die nachstehenden Schritte beschreiben die Anwendung 
der frontseitigen Regler, wie sie in Abbildung 2 dargestellt 
sind, und stellen den einwandfreien Betrieb sicher. Befolgen 
Sie diese Einschaltprufung, nachdem Sie das Gerat erhalten 
haben und vor dem AnschliefSen irgendwelcher Lasten. 


COMMS Si lh lll) hiljde 
ha ors 


/ ay 
Y, 

G10088 168 

Uy YY iG Yeh ify 


Abbildung 2: Frontseitige Regler und Anzeigen 


3-6 


VORSICHT 


Uberpriifen Sie vor dem AnschluB der Versorungs- 
spannung die Beschriftung am Kthlblech, um sicherzu- 
stellen, daB die eingestellte Netzspannung der lhres 
lokalen Stromnetzes entspricht. Falls der Wert nicht 
dbereinstimmt, beziehen Sie sich auf den Abschnitt 
"LINE VOLTAGE OPTION CONVERSION” im Service- 
Handbuch. 


EINSCHALTPRUFUNG 


a. SchlieBen Sie das Netzkabel an und schalten Sie den 
LINE-Schalter © ein. 


b. Driicken Sie die METER-Taste +6V @) und drehen 
Sie (ohne Lastanschlu&) am +6V VOLTAGE-Regler 
©) uber seinen Einstellbereich, um die Spannungs- 


anzeige zu Uberprifen. Das Amperemeter darf hierbei 
keinen Strom anzeigen. 
c. Stellen Sie den +6V VOLTAGE-Regler auf 6V und 


schliefen Sie die +6V Ausgangsbuchse und Com (©) 
mit einem isolierten Kabel kurz. Das A-Meter sollte 


einen KurzschluRstrom von etwa 1.0 A anzeigen. 
Ziehen Sie das KurzschluRkabel wieder ab. 


d. Driicken Sie die METER-Taste + 20V 3) und drehen 


Sie den Tracking-Regler @ bis zum Rechtsanschlag 
(Position "Fixed"). Drehen Sie (ohne Lastanschlu&) am 
+20V VOLTAGE-Regler © Uber seinen Einstell- 


bereich, um die Spannungsanzeige zu tiberpriifen. Das 
Amperemeter darf hierbei keinen Strom anzeigen. 


e. Stellen Sie den +20V VOLTA.GE-Regler © auf 20V 
ein und schlie&en Sie die Ausgangsbuchse + 20V (0) 


und die COM-Buchse @) mit einem isolierten Kabel 


kurz. Das A-Meter sollte einen Kurzschlu&strom von 
0.55 A + 5% anzeigen. Ziehen Sie das KurzschluRka- 
bel wieder ab. 

f. Wiederholen Sie die Schritte (d) und (e) fir den -20V 
Ausgang. 

g. Stellen Sie den +20V Ausgang auf 20V ein. Driicken 
Sie danach die -20V METER-Taste und Uberprtifen Sie 
die Wirkung des Tracking-Reglers auf den -20V Aus- 
gang. Der -20V Ausgang sollte sich innerhalb des 
Bereichs kleiner als 0.5V bis auf ein Maximum von 19 
bis 21 Volt einstellen lassen. 


Falls bei dieser kurzen Einschaltprufung oder beim spateren 
Einsatz ein Defekt erkennbar ist, beziehen Sie sich auf das 
Service-Handbuch, um detaillierte Anweisungen beztglich 
Testen, Fehlersuche und Einstellprozeduren zu erfahren. 


BETRIEB 

Dieses Netzgerat kann individuell oder im Reihen- bzw. 
Parallellbetrieb mit einem anderen Netzgerat eingesetzt 
werden (siehe Abschnitte fir Parallel- und Serienbetrieb). 
Alle Ausgange sind potentialfrei. Die Ausgange + 20V und 
+6V verwenden eine gemeinsame COM-Buchse. Jede der 
drei Ausgangsbuchsen kann mit der frontseitigen Masse- 
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buchse ( ® in Abbildung 2) verbunden oder offen gelassen 


werden. Der Lastanschlu& kann einzeln Uber die O bis 
+20V Ausgangsbuchsen und der COM-Buchse erfolgen, 
oder Uber die -20V und + 20V Buchsen, um eine Spannung 
von O bis 40V zu erhalten. Jede Ausgangsspannung kann 
mit den METER-Drucktasten schnell angezeigt werden. Zur 
Uberpriifung des O bis 40V Ausgangsbereich sind die 
Anzeigewerte der +20V und -20V Ausgangsspannung zu 
addieren; verwenden Sie entweder die + 20V oder die -20V 
Anzeige zum Ablesen der Stromstarke. 


Tracking-Ratio-Regler 

Befindet sich der Tracking-Regler in der Position "Fixed”, ist 
der Spannungswert des -20V Ausgangs mit einer Ab- 
weichung von max. 1% symetrisch zum +20V Ausgang, 
um das Arbeiten mit Operationsverstarkern oder anderen 
Schaltkreisen, welche eine symetrische positive und 
negative Eingangsspannung benutzen, zu erleichtern. 


Drehen Sie den Tracking-Regler gegen den Uhrzeigersinn, 
um eine kleinere negative Ausgangsspannung als die 
positive Spannung zu erhalten. Die negative Spannung kann 
dabei einen Wert von kleiner 0.5V bis zu einem Maximum 
innerhalb +5% des +20V Ausgangs annehmen. Nachdem 
die Einstellung erfolgt ist, steuert der + 20V Regler immer 
noch beide Ausgange und sorgt fiir ein konstantes Verhalt- 
nis zwischen den beiden Spannungen. 


Uberlast-Schutzschaltungen 


+20-Volt Strombegrenzung. Die +20V und -20V Aus- 
gange sind einzeln gegen Uberlastung und Kurzschlu& mit 
Hilfe von getrennten Strombegrenzungsschaltkreisen, die 
den Ausgangsstrom auf 0.55 A + 5% begrenzen. (Dies 
entspricht 110% des maximalen Nennwerts.) Wird eine 
einzelne Last zwischen den Ausgangen +20V und -20V 
ansgeschlossen, bestimmt der kleinste eingestellte Strom- 
grenzwert die Strombegrenzung. Bleibt der Ausgangsstrom 
unter dem eingestellten Grenzwert, hat dies keine Aus- 
wirkung auf die Leistung des Netzgerats. 


+6V Riickstrom-Regelung: Die Uberlast- und KurzschluB- 
Schutzschaltung flr den +6V Ausgang reduziert die 
Strombegrenzung, wenn die Spannung an den Ausgangs- 
buchsen abnimmt. (Der Betriebsbereich fiir den +6V 
Ausgang ist von den dicken Linien in Abbildung 4 einge- 
grenzt.) Der maximale Nenn-Ausgangsstrom betragt 2.5 A, 
wobei werksseitig eine Strombegrenzung auf 2.75A + 5% 
bei einer Ausgangsspannung von 6V eingestellt ist. Bei 
niedrigeren Spannungen reduziert die Schaltung den 
maximal erreichbaren Ausgangsstrom linear bis auf 1 A + 
15% bei kurzgeschlossenem Ausgang. Der KurzschluR- 
strom kann nicht korrigiert werden. 


HINWEIS 


Verursacht eine Lastanderung an den + 20V und + 6V Aus- 
gangen eine Uberschreitung der Strombegrenzung, leuchtet 
die OL LED auf. Tritt ein Uberlastungszustand ein, wird an 
den +20V Ausgangen die Last durch eine Strombegren- 
zung auf 0.55 A geschitzt; am +6V Ausgang tritt in 


diesem Fall eine gleichzeitige Reduzierung von Ausgangs- 
strom und -Spannung entlang der Grenzlinie ein, wie in 
Abb. 4 dargestellt. Die +20V und +6V Ausgange sind 
selbstrickstellend, d.h., wenn die Ursache fiir die Uber- 
lastung behoben wird, nehmen Sie wieder die vorherige 
Einstellung an. 


Ausgangs- 
spannung 


ae ey 
eee? oc 


Betriebsbereic 


 ( 
s/ eae 3 QRENT LIM/ 


0.85A 1.15A 


KurzschluBstrom 
kann +/- 15% von 
Gerat zu Gerat 
varlieren. 


HINWEIS: Die untere ou ec gicnern ose kann nicht justiert 
werden; die obere Grenzlinie ist werksseitig auf 
2.75A +/- 5% zwischen den Endpunkten eingestellt. 


Ausgangs- 
strom 


Abbildung 3: Stromkennlinie des 6V Ausgangs 


Betrieb der Ausdnge tber Nennwert 

Das Netzgerat kann Ausgangsstréme und Spannungen Uber 
den Nennwerten liefern, wenn die Eingangsspannung bei 
oder Uber ihrem Nominalwert liegt. Ein Betrieb mit bis zu 
5% Uber den Nennwerten liegenden Ausgdngen ist ohne 
Schaden moglich, wobei die Netzgerat-Performance unter 
Einhaltung der Spezifikationen nicht gew&hrleistet ist. Bleibt 
die Netzspannung im oberen Eingangsspannungsbereich, ist 
es jedoch wahrscheinlich, daR die Spezifikationen eingehal- 
ten werden. 


AnschlieBen der Last 

Es wird empfohlen, jede Last Uber eigene Anschlu@leitun- 
gen zu verbinden. Dadurch werden gegenseitige Kopplungs- 
effekte zwischen den einzelnen Lasten reduziert, und die 
niedrige Ausgangsimpedanz des Netzgerats bleibt voll 
erhalten. 


Die Anschlu&kabel sollten méglichst kurz und verdrillt oder 
abgeschirmt sein, um Stérungen zu unterdriicken. (Falls 
eine Abschirmung verwendet wird, verbinden Sie ein Ende 
mit dem Masseanschlu& des Netzgerats und lassen das 
andere Ende offen.) 


Falls Lastanforderungen es erforderlich machen, da®- die 
Ausgangsspannung Uber entfernt gelegene AnschluRbuch- 
sen abgegeben wird, so sollten die Netzgerat- Ausgangs- 
buchsen mit den entfernt gelegenen AnschluRbuchsen mit 
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einem verdrillten oder abgeschirmten Leitungspaar ver- 
bunden werden. Jede Last sollte separat an die entfernten 
Anschlu&buchsen angeschlossen werden. 


Parallelbetrieb 

Zwei oder mehrere Netzgerate kénnen parallel geschaltet 
werden, um einen héheren Ausgangsstrom zu erzielen. Die 
Gesamtausgangsstromstarke entspricht der Summe der 
einzelnen Netzgerate, wobei der Ausgang fiir jedes Netzge- 
rat getrennt eingestellt werden kann. Der Spannungsregler 
sollte auf die gewUnschte Ausgangsspannung gestellt 
werden; die Ausgangsspannung des zweiten Netzgerats ist 
auf einen etwas hdheren Wert einzustellen, da dieses im 
Konstantstrombetrieb lauft und seine Ausgangsspannung 
reduziert, bis es dem Ausgang des anderen Netzgerats 
entspricht (welches im Konstantspannungsbetrieb bleibt 
und nur den Teil seines geregelten Ausgangsstroms liefert, 
welcher zur Deckung des durch die Last definierten Strom- 
bedarfs notwendig ist. 


Serieller Betrieb 

Serieller Betrieb von 2 oder mehreren Netzgeraten ist bis 
zur Ausgangsisolierung eines einzelnen Netzgerats méglich. 
Seriell geschaltete Netzgerate kénnen mit einer gemein- 
samen Last oder einer Last flir jedes einzelne Netzgerat 
betrieben werden. Die Netzgerate haben eine gegenpolige 
Diode am Ausgang angeschlossen, damit im Serienbetrieb 
bei Lastkurzschluf& oder nach getrenntem Einschalten kein 
Schaden auftritt. Wenn dieser Anschlu& benutzt wird, 
entspricht die Ausgangsspannung der Summe der einzelnen 
Netzgeraten. Jedes Gerat mu zum Erreichen der ge- 
wunschten Ausgangsspannung entsprechend eingestellt 
werden. 


UBERLEGUNGEN ZUM LASTANSCHLUSS 


Die nachstehenden Abschnitte enthalten Informationen zum 
Betrieb Ihres Netzgerats mit verschiedenen Lasten. 


IMPULSFORMIGE LASTEN 

Bei einem Anstieg des Ausgangsstromes (oberhalb des 
eingestellten Grenzwertes) schaltet das Netzgerat automa- 
tisch vom Konstantspannungsbetrieb in den Konstant- 
strombetrieb. Obwohl der eingestellte Grenzwert hdher 
liegen kann als der mittlere Ausgangsstrom, kénnen 
Stromspitzen (wie sie bei impulsférmigen Lasten auftreten) 
den eingestellten Stromgrenzwert Uberschreiten und ein 
Umschalten in den Konstantstrombetrieb bewirken. Falls 
dieses Umschalten unerwtnscht ist, sollte der Strom- 
grenzwert auf den méglichen Stromspitzenwert (anstatt des 
Durchschnittswerts) eingestellt werden. 


AKTIVE LASTEN 

Angeschlossene aktive Lasten kénnen das Netzgerat 
kurzzeitig mit einem Rickstrom beaufschlagen. Wird 
beispielsweise durch eine externe Quelle Strom in das 
Netzgerat eingespeist, so kénnen die Regeleigenschaften 
des Netzgerats beeintrachtigt und der Ausgangskondensa- 
tor beschadigt werden. Um dies zu vermeiden, mu das 
Netzgerat mit einem Dummy-Lastwiderstand versehen 
werden, damit das Netzgerat permanent Strom abgeben 
kann. 


ee EE EE ee eee 


KAPAZITIVE LASTEN 

Ein interner Ausgangskondensator unterstutzt die Strom- 
abgabe bei kurzzeitigen Stromimpulsen im Konstantspan- 
nungsbetrieb. Jede zusatzliche Kapazitét am Ausgang 
verbessert zwar das Stromverhalten, verschlechtert jedoch 
das Begrenzungsverhalten der Konstantstromschaltung. So 
kann beispielsweise ein Stromimpuls eine angeschlossene 
Last beschadigen, bevor der mittlere Ausgangsstrom 
erreicht ist und die Strombegrenzung wirksam wird. 


LASTEN MIT RUCKSPANNUNG 

An den Ausgangsbuchsen ist eine Diode mit umgekehrter 
Polaritat angeschlossen. Sie dient zum Schutz des Elek- 
trolyt-Ausgangskondensators und der Serien-Regeltran- 
sistoren vor den Auswirkungen einer Ruckspannung an den 
Ausgangsbuchsen. Wird beispielsweise bei Serienbetrieb 
zweier Geradte die Netzspannung an einem Netzgerat 
entfernt, verhindert die Diode eine Beschadigung des 
netzlosen Gerats, welche ansonsten durch eine RUick- 
spanung eintreten wurde. 


Netzgerat Aktive Last 
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Abbildung 4: Lésung fir aktive Lasten 
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CONSIGNES GENERALES DE SECURITE 


Les consignes générales de sécurité suivantes doivent étre observées pendant toutes les phases de I'utilisation, de la 
maintenance et de la réparation de cet instrument. Le non-respect de ces consignes ou des avertissements spécifiques 
inclus ailleurs dans ce manuel constitue une violation des normes de sécurité applicables a la conception, a la 
fabrication et a usage prévu de cet instrument. Hewlett-Packard ne peut pas étre tenue pour responsable du non- 


respect par le client de ces consignes de sécurité et décline dans ce cas toute responsabilité. 


AVANT LA MISE SOUS TENSION 
Vérifiez que l'appareil est réglé sur la tension secteur 
appropriée et muni d’un fusible de calibre correct. 


MISE A LA TERRE DE L’APPAREIL 

Cet appareil appartient a la Classe 1 de sécurité et 
est donc muni d'une borne de terre de sécurité. Pour 
réduire au minimum les risques d’électrocution, son 
chassis et son boitier doivent étre reliés a une borne 
de terre électrique. Cet instrument doit étre relié au 
secteur par un cordon d’alimentation a trois conduc- 
teurs, le troisieme conducteur étant fermement 
connecteé a une borne de terre électrique disponible 
sur la prise de courant. Toute interruption ou décon- 
nexion de ce circuit de mise a la terre engendrerait 
un risque d’électrocution pouvant entrainer des 
dommages corporels. Si l’instrument doit étre 
alimente par l'intermédiaire d’un autotransformateur 
reducteur de tension externe, assurez-vous que la 
borne commune de ce dernier est reliée a la ligne 
neutre (borne de terre) du secteur. 


NE PAS UTILISER EN ATMOSPHERE EXPLOSIVE 
N'utilisez pas cet instrument en présence de gaz 
inflammables ou de fumées. 


NE PAS S’APPROCHER DES CIRCUITS SOUS 
TENSION 

Les simples utilisateurs ne sont pas autorisés a 
deémonter les capots de l'instrument. Le remplace- 
ment des composants et les réglages internes 
doivent étre effectués par un personnel de mainte- 
nance qualifié. Dans certaines conditions, des 
tensions dangereuses peuvent subsister aprés avoir 
debranché le cordon secteur. Pour éviter les risques 
de dommages corporels, vous devez toujours, avant 
de toucher les composants de l’instrument, débran- 
cher l’instrument du secteur, décharger ses circuits et 
débrancher les sources de tension externes. 


NE PAS REPARER OU REGLER SEUL 
N’entreprenez pas d’opérations de maintenance ou 
de réglage interne de l’instrument sans la présence 


Les instruments qui s’avérent endommagés ou défectueux doivent étre rendus inopérants et protégés contre toute 


d’une personne capable d’assurer des premiers 
secours et de la réanimation. 


SYMBOLES DE SECURITE 
f Symbole de manuel d’instruction. 
que a lutilisateur qu’il faut se 
reférer au manuel d’instruction. 


Ce symbole sur l’instrument indi- 
Pee, 
ea Indique une borne de mise a la terre. 


AVERTISSEMENT] Le mot “AVERTISSEMENT" 
encadré signale un risque. Il 


signale une procédure, manipulation, etc., qui, si elle 
n'est pas correctement exécutée ou suivie, peut 
entrainer des dommages corporels. Ne poursuivez 
pas au-dela d’une note “AVERTISSEMENT" tant que 
les conditions indiquées ne sont pas entiérement 
comprises et remplies. 


Le mot "ATTENTION" encadré 


indique un risque. Il signale une 
procédure qui, si elle n’est pas correctement exécu- 
tée ou suivie, peut entrainer la détérioration ou la 
destruction partielle ou totale de l'instrument. Ne 
poursuivez pas au-dela d’une note "ATTENTION" 
tant que les conditions indiquées ne sont pas entiére- 
ment comprises et remplies. 


Le mot "“REMARQUE" encadré 


indique une information importante. 
Il signale une procédure, manipulation, condition, 
etc., qu’il est important de bien comprendre. 


NE PAS MODIFIER L’INSTRUMENT, NI LUI SUBS- 
TITUER DES PIECES DE REMPLACEMENT 

Pour éviter d’introduire des risques supplémentaires, 
ne remplacez pas certains de ses composants par 
des substituts, et n’apportez aucune modification non 
autorisée a l’instrument. Pour la maintenance et la 
réparation, retournez l'appareil a un distributeur 
Hewlett-Packard pour étre sir que ses caractéristi- 
ques de sécurité soient maintenues. 


utilisation involontaire jusqu’a réparation par un personnel de maintenance qualifié. 
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GENERALITES 


INTRODUCTION 

Cette section contient des généralités concernant l’alimenta- 
tion a trois sorties E3630A ; vous y trouverez les considéra- 
tions de sécurité, les normes obligatoires de sécurité et de 
compatibilité électromagnétique, des informations pour 
l'identification du manuel et de |'instrument, une description 
des options et accessoires de l'instrument, et enfin une 
description de I'instrument lui-méme et de ses caractéristiques 
techniques. 


CONSIDERATIONS DE SECURITE 

Cet instrument appartient a la Classe de sécurité 1, ce qui 
signifie qu'il est muni d'une borne de terre de protection. 
Cette borne doit étre reliée a la troisieme borne (borne de 
terre) d'une prise de courant secteur munie de la terre. Avant 
d'utiliser cette alimentation, examinez la face arriére de 
l'appareil et étudiez les symboles et instructions de sécurité 
définis dans ce manuel. Lisez aussi la page CONSIGNES 
GENERALES DE SECURITE, au début de ce manuel. En outre, 
des consignes spécifiques sont également mentionnées dans 
ce manuel aux endroits appropriés. 


NORMES DE SECURITE ET DE COMPATIBILITE 
ELECTROMAGNETIQUE 

Cette alimentation est congue pour satisfaire aux spécifica- 
tions sulvantes de sécurité et de compatibilité électromagnéti- 
que (EMC, Electromagnetic Compatibility) : 


w IEC 1010-1 (1990) / EN 61010 (1993) : Normes de sécu- 
rite pour les appareils électriques de mesure, de contréle 
et autres appareils électriques de laboratoire ; 
w CSA C22.2 n° 231: Normes de sécurité pour les appa- 
reils électriques et électroniques de mesure et de test ; 
= UL 1244: Equipements électriques et électroniques de 
mesure et de test ; 
# EMC 89/336/EEC Directive du Conseil intitulée : 
“Approximation des lois des Etats Membres relatives a la 
compatibilité électromagnétique" ; 
m EN 55011 (1991), Groupe 1, Classe A ou CISPR 11 : 
Limites et méthodes de mesure des caractéristiques 
d'interférences radioélectriques pour les équipements 
radiofréquence industriels, scientifiques et médicaux 
(ISM) ; 
m EN 50082-1 (1992) ou 
IEC 801-2 (1991) : Spécifications de décharge électro- 
Statique ; 

IEC 801-3 (1984) : Spécifications de champ électroma- 
gnétique rayonneé ; 

IEC 801-4 (1988) : Spécifications des transitoires et 
salves électriques rapides. 


IDENTIFICATION DE L’APPAREIL ET DU MANUEL 
Votre alimentation est identifiable par son numéro de série. 
Celui-ci indique le pays de fabrication, la semaine de la 
derniére modification importante de la conception de I'appa- 
reil, et le numéro de série de l'appareil lui-méme. Les lettres 
KR désignent le pays de fabrication, ici la Corée (Korea), le 
premier chiffre l'année de fabrication (3 = 1993, 4 = 1994, 


etc), les deux chiffres suivants la semaine de fabrication, et 
les cing chiffres suivants le numéro de I'appareil lui-méme. 


Si le numéro de série de votre instrument ne correspond pas 
a ceux mentionnés sur la page de couverture de ce manuel, 
une feuille rectificative jaune doit se trouver jointe a ce 
manuel expliquant les differences entre votre instrument et 
celui qui est décrit dans le manuel. Cette feuille rectificative 
peut aussi rectifier d’éventuelles erreurs contenues dans le 
manuel. 


OPTIONS 

Les options OE3 et OE9 indiquent que I'instrument doit étre 
configuré pour une tension secteur différente du modéle 
standard. En standard, l'instrument est configuré pour une 
tension secteur de 115 V+ 10 %, 47 a 63 Hz. 


Option Description 


OES : 230 V + 10%, 47 a 63 Hz 

OE9 : 100 V + 10%, 47 a 63 Hz 

910: Ajout d'un manuel d'utilisation et de maintenance 
supplémentaire dans le carton d'emballage de 
l‘alimentation. 


ACCESSOIRES 

Les accessoires suivants peuvent étre commandés a votre 
distributeur Hewlett-Packard, soit avec l’alimentation, soit 
séparément. (Voir les adresses des distributeurs Hewlett- 
Packard a la fin de ce manuel.) 


Référence HP Description 

5063-9767 Kit pour montage d'une ou deux alimentations 
de hauteur 3,5 pouces dans une baie stan- 
dard 19 pouces. 


Ce kit de montage en baie est indispensable pour monter 
l'alimentation E3630A dans une baie. 


DESCRIPTION 

Cette alimentation a trois sorties a tensions constantes 
limitées en courant associe deux sorties 0a + 20 volts 
asservies, de 0,5 ampére maximum, et une sortie simple, 0 a 
6 volts, de 2,5 ampéres maximum. Les deux sorties +20 V et 
-20 V asservies peuvent également étre montées en série 
pour former une sortie unique O a 40 volts de 0,5 ampére. 
Les connexions a la sortie de I'alimentation et a la masse du 
chassis se font sur des bornes en face avant. Les trois 
sorties de I’alimentation partagent une méme borne de sortie 
qui est complétement isolée de la masse du chassis, de sorte 
que toutes les bornes de sortie puissent étre reliées a la terre. 


Toutes les sorties sont protégées contre les surcharges et les 
courts-circuits. Les sorties + 20 V sont protégées par des 
circuits qui limitent leur courant de sortie a 110 % de leur 
maximum nominal. Le circuit de protection contre les 
surcharges de la sortie +6 V se caractérise par une fonction 
de repli du courant qui réduit le courant de sortie 4 mesure 
que la surcharge augmente, jusqu'a un seuil de 1 ampére au 
travers d'un court-circuit. 


Tous les boutons, afficheurs numériques et bornes de sorties 
Se trouvent en face avant. Un potentiométre permet de régler 
la tension de la sortie +6 V entre 0 a +6 V tandis qu'un autre 
potentiométre commande simultanément la tension des deux 
sorties +20 V et —20 V entre 0 et t+ 20 V. Ces deux sorties 
asservies symétriquement sont en outre manipulables en 
souplesse grace a un réglage du degré d'asservissement de 
ces sorties l'une par rapport a l'autre (Tracking Ratio) en plus 
du classique réglage de la tension. Lorsque ce potentiométre 
de réglage du degré d'asservissement est tourné a fond dans 
le sens horaire, sur la position "Fixed", ces deux sorties sont 
asservies symétriquement dans un rapport de 1:1. Lorsqu'on 
agit ensuite sur le bouton de réglage + 20 V de ces sorties, 
la tension de la sortie négative reproduit symétriquement la 
tension de la sortie positive avec une précision de + 1%. En 
tournant le potentiométre “Tracking Ratio” dans le sens anti- 
horaire, on fait varier le rapport entre les valeurs des tensions 
de ces deux sorties. On pourra ainsi diminuer la valeur de la 
sortie négative par rapport a celle de la sortie positive. Ce 
réglage du degré d'asservissement (Tracking Ratio) permet 
de faire varier la valeur de la tension de la sortie négative 
entre une valeur maximale située a + 5 % de la valeur de la 
tension de la sortie positive, et une valeur minimale inférieure 
a 0,5 volt. Une fois le taux d'asservissement réglé, le rapport 
de la valeur de tension de la sortie positive sur la valeur de 
tension de la sortie négative reste constant lorsqu'on tourne 
le bouton de réglage de la tension des sorties +20 V. La 
face avant comporte aussi un interrupteur général du courant 
secteur, trois voyants de surcharge pour les sorties +6 V, 


+20 V et -20V, un voltmétre, un ampéremétre, et trois 
boutons-poussoirs pour commuter le voltmétre et l'ampére- 
metre. Ces boutons-poussoirs servent a sélectionner la sortie 
de I'alimentation a mesurer par le voltmétre et l'ampéremetre. 
Le voltmetre et l'ampéremétre ne mesurent jamais qu'une 
seule et méme sortie a un moment donné. 


En plus de la tension secteur d'entrée du modéle standard, de 
115 V +10%, 47 a 63 Hz, il existe deux autres tensions 
secteur nominales possibles en option: 100 V et 230 V. 
L’alimentation est livrée avec un cordon secteur détachable a 
trois conducteurs. Le fusible de la ligne secteur se trouve sur 
la face arriére au niveau du radiateur, dans un porte-fusible 
de type extractible. 


FUSIBLE DE LA TENSION SECTEUR 

Le fusible de la tension secteur se trouve a cété de la prise 
du cordon secteur sur la face arriére. Ne le remplacez, si 
nécessaire, qu'avec un fusible de méme calibre. Il s'agit d'un 
fusible a fusion retardée. 


Référence HP 
2110-0918 
2110-0599 


Tension secteur Fusible 
100 -auiiS V 16A 
230 V TODA 


CARACTERISTIQUES TECHNIQUES 
Les caractéristiques techniques de l'alimentation sont détail- 
lées dans le tableau 1 ci-dessous. 


Tableau 1. Caractéristiques techniques 


TENSION SECTEUR D’ENTREE 
Standard: 115 V+ 10%, 47a63 Hz, 115 VA, 84 W 
OES : 100 V + 10%, 47 4 63 Hz, 115 VA, 84 W 
OE3 : 230 V+ 10%, 47 a 63 Hz, 115 VA, 84 W 


TENSIONS DE SORTIE ET PROTECTION CONTRE LES 

SURCHARGES 
Sorties 0 a+ 20 V : Le courant maximal fourni est de 0,5 A. 
Le courant de sortie en court-circuit est de 0,55A+5 % et 
un circuit limiteur de courant empéche toute sortie de fournir 
un courant supérieur a cette valeur, quelle que soit la 
tension. Les charges déséquilibrées ou asymétriques sont 
permises dans les limites de la tolérance en courant. 


Sortie 0 a +6 V : Le courant maximal fourniestde2,5Aa 
6 V. Le courant de sortie maximal disponible diminue avec 
la tension. Un circuit régulateur de courant a fonction de 
repli limite le courant de sortie a 2,75 A+ 5 % pour 6 volts 
et a des valeurs de courant linéairement décroissantes a 
mesure que la tension de sortie baisse, jusqu’'a 1 A+ 15% 
a zéro volt (court-circuit). 


PRECISION DE L'ASSERVISSEMENT (TRACKING) 
Les sorties +20 V et -20 V sont asservies symétriquement 
l'une par rapport a l'autre avec une précision de 1 % lorsque 
le potentiométre TRACKING est sur la position "Fixed". (En 
mode d’asservissement variable, la valeur de la tension de 
sortie négative peut étre réglée entre 0,5 V et une valeur 
située a + 5 % de la valeur de la tension positive. 


REGULATION DES VARIATIONS DE CHARGE 
Toutes les sorties : Inférieure 20,01 % plus 2 mV pour une 
variation du courant de sortie de pleine charge a charge 
nulle. 


REGULATION DES VARIATIONS DE TENSION SECTEUR 
Toutes les sorties : Inférieure a0,01% plus 2 mV pour toute 
variation de la tension secteur dans les limites des valeurs 
d'entrée prévues. 


PARD (ondulation résiduelle et bruit) 
Toutes les sorties : Inférieur a 0,35 mV eff. et 1 mV créte 
a créte (entre 20 Hz et 20 MHz). 


Courant de mode commun : Inférieur a 1 A pour toutes les 
sorties (entre 20 Hz et 20 MHz). 


PLAGE DE TEMPERATURE DE FONCTIONNEMENT 
0° a 40° C pour toutes les valeurs de sortie prévues. Au- 
dessus de 40°, le courant de sortie maximal diminue de 
fagon linéaire jusqu'a perdre 50 % de sa valeur a la tempé- 
rature maximale tolérée de 55° C. 


COEFFICIENT DE TEMPERATURE 
Toutes les sorties : Variation de tension inférieure a 0,02 % 
plus 1 mV par °C dans la plage de fonctionnement comprise 
entre 0° et 40° C aprés 30 mn de préchauffage. 


Tableau 1. Caractéristiques techniques (suite) 


STABILITE (DERIVE EN SORTIE) 
Toutes les sorties : Dérive maximale inférieure 40,1 % plus 
5 mV (entre courant continu et 20 Hz) sur 8 heures de fonc- 
tionnement aprés un temps de préchauffage de 30 mn, a 
tension secteur, charge et température ambiante constantes. 


TEMPS DE REPONSE TRANSITOIRE AUX VARIATIONS 
DE CHARGE 
Toutes les sorties : Inférieur 4 50 us pour rétablir la tension 
de sortie nominale a 15 mV prés aprés une variation de 
pleine 4 demi-charge, ou vice versa. 


DEPASSEMENT DE LA TENSION DE SORTIE 
Toutes les sorties : Au moment d'une coupure ou du réta- 
blissement de la tension secteur, la tension de sortie prévue 
plus toute impulsion de dépassement n'excéderont pas 1 V 


INSTALLATION 


INSPECTION INITIALE 

Avant expédition, cet instrument a été contrdlé et il a été 
constaté qu'il était dépourvu de défauts mécaniques ou 
électriques. Sitdt déballé, inspectez-le pour vérifier qu'il n'a 
pas ete endommagé pendant son transport. Conservez les 
matériaux d’emballages jusqu’a bonne fin de l'inspection. Si 
vous constatez des dommages, faites immédiatement une 
réclamation auprés du transporteur et informez-en votre 
distributeur Hewlett-Packard. 


Contréle mécanique 

Ce contréle doit confirmer qu'aucun bouton ou connecteur 
n'est cassé, que le boitier et les panneaux de I'instrument ne 
sont pas enfoncés et que l'instrument n'est ni cabossé, ni 
rayé, ni fissuré. 


Contréle électrique 

Exécutez la procédure de CONTROLE A LA MISE SOUS 
TENSION décrite a la section suivante pour vérifier que 
'alimentation est opérationnelle. Pour plus de sdreté, vous 
pouvez aussi exécuter le test des performances décrit dans 
les informations de service aprés-vente et de réparation. 


CONSIDERATIONS D’ INSTALLATION 

Tel qu'il est livré, l'instrument est prét a étre exploité en 
laboratoire, toutefois, avant de le relier au secteur, lisez la 
section CARACTERISTIQUES DU COURANT SECTEUR. 


Emplacement et refroidissement 

L’instrument étant refroidi par l'air ambiant, prévoyez suffisam- 
ment d'espace sur les cétés et a l'arriére de l'instrument pour 
permettre un courant d'air. En outre, la température ambiante 


ne doit pas dépasser 40° C pendant le fonctionnement de 
instrument. 


Encombrement 
Les dimensions de l'instrument sont illustrées a la figure 1. 
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si la sortie est réglée sur une valeur inférieure a 1 V. 
Lorsque la sortie est réglée sur une valeur supérieure ou 0 
égale a 1 V, il n'y a pas d'impulsion de dépassement. 


PRECISION DES MESURES: +0,5 % + 2 unités a 25°C 


£57.C 


RESOLUTION DES MESURES 


Toutes les sorties : Tension: 10 mV Courant: 10 mA 
DIMENSIONS 
212,3 mm (L) x 88,1 mm (H) x 269,2 mm (P) 


{ou 8,354 in (L) x 3,469 in (H) x 10,591 in (P)] 


POIDS : 3,8 kg (8,4 Ibs) net, 5,1 kg (11,3 lbs) emballé 


Montage en baie 

L'instrument peut étre monte dans une baie standard 19 pou- 
ces, soit seul, soit a cété d'un autre appareil similaire. Les 
accessoires de montage en baie nécessaires pour cela sont 
décrits a la section ACCESSOIRES en page 4-4. Le kit de 
montage en baie contient toutes les instructions d'installation 
utiles. 


is 
LU 


88 1mm 
3 469in 


12534 in 


Figure 1. Schéma d’encombrement 


CARACTERISTIQUES DE LA TENSION SECTEUR 
Selon le modéle d'instrument (option de tension secteur) que 
vous avez commande, l'instrument est prét a étre branché sur 
un secteur électrique conforme aux normes décrites dans le 
Tableau 1. Une plaque signalétique apposée sur le radiateur 
de la face arriére indique la tension nominale prévue (préré- 
glage usine) pour le secteur électrique. 


Cordon secteur 
Pour protéger les opérateurs, I'instrument doit 6tre relié a la 
terre. Il est donc équipé d'un cordon secteur a trois conduc- 


teurs (dont un pour la terre) qui doit donc étre branché dans 
une prise de courant munie de la terre. 


Le cordon secteur livré avec votre instrument correspond en 
principe au type de prise de courant en usage dans votre 
pays. Si tel n'était pas le cas, veuillez en avertir votre 
distributeur Hewlett-Packard. 


INSTRUCTIONS D’UTILISATION 


INTRODUCTION 

Les paragraphes qui suivent décrivent|'utilisation des boutons 
et voyants de la face avant, illustrés en figure 2 et permettent 
de vérifier rapidement que l'instrument fonctionne. Exécutez 
cette procédure de contrdle simple (ou éventuellement le test 
des performance décrit dans les informations de service 
aprés-vente et de réparation) dés réception de I'instrument et 
avant d'y brancher d'autres appareils en tant que charge. 


HEWLETT EBSCBOA 0-1 t4/0- 20 OBA 
RPACKARO TRALE OUTPUT OO FOSSA GURY 


Con os a. - 


1868 16868 fe 


Figure 2. Boutons et voyants de la face avant 


ATTENTION 


Avant de relier l’alimentation 4 la tension secteur, 
regardez la plaque signalétique apposée sur le 
radiateur de la face arriére pour vérifier que la 
tension secteur requise est bien celle de votre 
secteur électrique local. Si ¢a n'est pas le cas, 
reportez-vous aux informations de service aprés- 
vente et réparation. 


PROCEDURE DE CONTROLE A LA MISE SOUS 
TENSION 


a. Branchez le cordon secteur a la prise de courant et 
mettez I'interrupteur secteur (LINE) @) sur ON. 


b. Appuyez sur le bouton “+6V METER" @ et, alors 
qu’aucune charge n'est reliée aux bornes de I'alimenta- 
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tion, tournez le potentiométre “+6V VOLTAGE" © sur 
toute sa plage pour vérifier que le voltmétre réagit en 
conséquence et que l'ampéremétre reste a zéro. 

c. Réglez le potentiométre "+6V VOLTAGE" sur 6 volts et 


court-circuitez la borne de sortie +6V a la borne 


COM (borne commune) Sy, L'ampéremétre doit 
indiquer un courant de sortie en court-circuit d'environ 


1,0 A. Retirez ensuite le conducteur qui court-circuite les 
bornes de sortie. 


d. Appuyez sur le bouton "+20V METER" © et tournez le 


potentiométre “Tracking Ratio” @) a fond dans le sens 
horaire jusqu'a la position “Fixed”. Alors qu’aucune 
charge n'est reliée aux bornes de I'alimentation, tournez 


le potentiométre "“t20V VOLTAGE" © sur toute sa 


plage et vérifiez que le voltmétre réagit en conséquence 
et que l'ampeéremetre reste a zéro. 


e. Réglez le potentiométre "+20V VOLTAGE" © sur 20 
volts et court-circuitez la borne de sortie +20V © ala 


borne COM @) 4 l'aide d'un conducteur de test isolé. 


L’'amperemeétre doit indiquer un courant de sortie en 
court-circuit de 0,55 A+ 5 %. Retirez ensuite le conduc- 
teur qui court-circuite les bornes de sortie. 

f. Recommencez les points (d) et (e) pour la sortie -20 V. 

g. Reéglez la tension de la sortie +20V sur 20 volts, puis 
appuyez sur le bouton "-20V METER" et vérifiez l'effet 
du potentiometre “Tracking Ratio" sur la tension de la 
sortie -20 V. Celle-ci doit étre réglable entre moins de 
0,5 volt et un maximum de 19 a 21 volts. 


Si cette succincte procédure de contrdle ou d'autres manifes- 
tations ultérieures révélent un probleme, reportez-vous aux 
informations de service aprés-vente et de réparation pour 
connaitre les tests détaillés ainsi que les procédures de 
dépannage et de réglage qui peuvent étre utilisées. 


UTILISATION 

Cette alimentation peut étre utilisée seule ou montée en 
paralléle ou en série avec d'autres alimentations (voir les 
sections Montage en paralléle et Montage en série). Toutes 
ses sorties sont completement isolées de la terre. Les sorties 
+ 20 V et + 6 V partagent une méme borne de sortie com- 
mune. Cette borne commune (COM), ou n'importe quelle 
autre borne de sortie de l'alimentation, peut étre reliée a la 
masse du chassis au niveau de la borne de terre de la face 
avant ( @) en figure 2), ou bien au contraire, on peut choisir 


de laisser toutes les sorties flottantes. Les charges peuvent 
étre branchées indifféremment entre l'une ou l'autre des 
bornes + 20 V et la borne COM, ou bien entre les bornes 
-20 V et +20 V pour obtenir une différence de potentiel de 
40 V. On peut mesurer ou surveiller a tout instant la tension 
et le courant de sortie de chacune des trois sorties en y 
commutant le voltmétre et l'ampéremétre a l'aide des boutons 
de la face avant. Pour surveiller la tension de sortie 40 V, 
ajoutez les tensions mesurées pour la sortie -20 V et pour la 
sortie +20 V, et pour mesurer le courant, reliez l'ampéremétre 
sur l'une ou I'autre des bornes —20 V et +20 V. 


Réglage du taux d’asservissement symétrique des 
deux sorties (Tracking Ratio) 


Lorsque le potentiométre Tracking Ratio est a la position 
"Fixed", la tension de la sortie -20 V reproduit symétrique- 
ment la tension de la sortie +20 V avec une précision de 1 %, 
ce qui est trés utile lorsqu’on veut faire varier les tensions 
symétriques nécessaires avec les amplificateurs opérationnels 
et les autres circuits qui utilisent des entrées positive et 
négative équilibrées ou symétriques. 


En tournant ce potentiométre dans le sens anti-horaire, en 
I'éloignant de la position “Fixed”, vous réglez la‘tension de la 
sortie -20 V a une valeur inférieure a celle de la sortie +20 V. 
On peut ainsi régler la valeur de tension de cette borne entre 
un minimum de 0,5 volt et un maximum situé at 5 % de la 
valeur de la tension de la sortie +20 V.. Aprés avoir choisi le 
taux d'asservissement symétrique (Tracking Ratio) de ces 
deux sorties, le potentiométre + 20 V permet toujours de faire 
varier les tensions de ces deux sorties mais ces derniéres 
conservent un rapport de tension constant dans tous les cas. 


Circuits de protection contre les surcharges 


Limitation en courant des sorties 20 V 

Les sorties +20 V et -20 V sont individuellement protégées 
contre les surcharges ou les courts-circuits par des circuits 
limiteurs de courants distincts qui limitent le courant de sortie 
a0,55 A+5 % (soit 110 % du courant maximal accepté). Si 
une charge unique relie directement les sorties +20 V et 
-20 V celui des deux circuits qui limite le courant a la valeur 
la plus basse se déclenche et limite le courant de sortie. 
Aucune détérioration des performances de |'alimentation n'est 
a craindre aussi longtemps que le courant de sortie reste en 
dessous de sa valeur limite régulée. 


ZONE DE 
FONCTIONNEMENT 


1c 


BANDE De: 
- TOLERANCE: 


CHAITE OF 
COURAN - 
NOMINALE 


3.CA 


\ 088A 1.HA / COURANT 
DE SORTIE 
LE COURANT DE COURT-CIRCUIT 

PEUT VARIER DE /- 15 % 


GUN INSTRUMENT A L'AUTRE 


REMARQUE : LE POINT INFERIEUR DE LA COURBE DE LIMITE DE COURANT N’EST PAS 
REGLABLE ; LE POINT SUPERIEUR EST REGLE EN USINE POUR DONNER 
2,75 A +/- 5 % ENTRE LES POINTS EXTREMES. LA COURSE OE LIMITE DE 
COURANT REELLE EST UNE DRCITE 


Figure 3. Caractéristiques de limitation en courant de 
lalimentation +6 V 


Fonction de repli du courant de la sortie +6 V 

La fonction de protection contre les surcharges et courts- 
circuits de la sortie +6 V abaisse son seuil de limitation de 
courant a mesure que la tension baisse. (La zone de 
fonctionnement de la sortie +6 V est délimitée par des lignes 
épaisses dans fa figure 4.) Le courant de sortie maximal 
accepté est 2,5 A et le seuil de déclenchement du circuit 
limiteur de courant est réglé en usine 4 2,75A+5V ala 
tension de 6 V. Aux tensions inférieures, ce circuit réduit la 
quantité de courant disponible de fagon linéaire jusqu'a ne 
laisser passer qu'un courant de 1 A + 15 % lorsque la sortie 
est en court-circuit. Ce courant de sortie en court-circuit n’est 
pas réglable. 


REMARQUE 


Au cours du fonctionnement des sorties + 20 V et 
+6 V, si une variation de la charge provoque un 
dépassement du seuil limite de courant, le voyant 
“OL" (OverLoad, surcharge) s'allume. Dans ce cas, 
les alimentations + 20 V protégent la charge en 
limitant le courant 4 0,55 A et l’alimentation +6 V 
en réduisant simultanément la tension et le courant 
dans le rapport donné par le lieu de repli sur le 
graphe de la figure 4. Ces sorties t 20 Vet +6 V 
recouvrent automatiquement d’elles-mémes leur 

_ fonctionnement antérieur sitét la condition de 
surcharge disparue. 


Fonctionnement hors limites 

Cette alimentation est susceptible de produire des tensions et 
des courants supérieurs aux limites prévues si la tension du 
secteur est supérieure ou égale a la valeur nominale prévue. 
La plage de fonctionnement de I'alimentation peut étre 
étendue de 5 % par rapport a ses valeurs de sortie prévues 
sans conséquence dommageable pour I'alimentation, toutefois 
ses performances ne peuvent pas étre garanties dans cette 
zone. Cependant, si la tension secteur se trouve autour de 
la limite supérieure de la plage de tension secteur acceptée, 
il est fort probable que l'alimentation fonctionne conformément 
a ses spécifications. 


Raccordement des charges 

Chaque charge raccordée aux bornes de I’alimentation doit 
''6tre par une paire de conducteurs distincte. Ceci pour 
minimiser l'effet de couplage mutuel des charges et tirer 
pleinement profit de la caractéristique de basse impédance de 
sortie de l'alimentation. Ces conducteurs doivent étre d'un 
calibre suffisant pour supporter les variations brutales de la 
charge. 


Les paires de conducteurs doivent étre aussi courtes que 
possible, et torsadées ou blindées de facon a réduire la 
réception de bruits. S'il s'agit de cables blindés, l'une des 
extrémités de la tresse de blindage doit étre reliée ala borne 
de terre de l'alimentation et l'autre extrémité doit étre laissée 
flottante. ) 


Si pour des raisons liées a la nature de la charge, il faut 
utiliser des bornes de distribution du courant auxiliaires 
distantes de celles de I'alimentation, il est recommandé de 
relier ces bornes de distribution auxiliaires a celles de blindés 


et de relier chaque charge a ces bornes auxiliaires séparé- 
ment. 


Montage en paralléle 

On peut monter en paralléle deux alimentations ou plus pour 
obtenir un courant de sortie total supérieur & ce que peut 
fournir une seule alimentation. Le courant de sortie total 
résultant est égal a la somme des courants de sortie des 
alimentations individuelles. || est recommandé de régler la 
premiére alimentation sur la valeur de tension de sortie dont 
on a besoin, puis de régler la seconde alimentation sur une 
valeur de tension de sortie légérement supérieure. L’alimenta- 
tion réglée sur la valeur de tension de sortie la plus basse agit 
alors comme source de tension constante, et celle régiée sur 
valeur de tension de sortie la plus élevée agit comme source 
limitée en courant en abaissant sa tension de sortie jusqu’a 
égaler celle de l'autre alimentation. La source de tension 
constante ne fournit alors que la fraction de courant de sortie 
nécessaire pour satisfaire a la demande globale de courant 
du moment. 


Montage en série 

Pour obtenir une tension électrique supérieure a celle que 
peut produire une seule alimentation, on peut monter en série 
deux alimentations ou méme davantage dans la limite de la 
capacité d'isolement des sorties de chaque alimentation. Des 
alimentations montées en séries peuvent supporter une seuie 
et méme charge commune ou éventuellement une charge 
distincte pour chaque alimentation. L'alimentation est équipée 
d'une diode montée en polarité inverse entre ses bornes de 
sorties de fagon qu’en cas de montage en série avec d'autres 
alimentations, ses circuits ne risquent pas d'étre endommagés 
si la charge est court-circuitée ou si une seule alimentation 
est mise en service dans la chaine. Dans un montage en 
série de ce type, la tension de sortie disponible est égale ala 
somme des tensions des différentes alimentations. || faut 
donc régler individuellement chaque alimentation pour obtenir 
la tension finale désirée. 


CONSIDERATIONS RELATIVES A LA 
CHARGE 


Cette section apporte des précisions sur le fonctionnement de 
l'alimentation lorsqu’on y branche diverses sortes de charges. 


CHARGES IMPULSIONNELLES 

L'alimentation passe automatiquement d'un fonctionnementen 
tension constante a un fonctionnement limité en courant en 
cas de dépassement d'un certain seuil limite prédéfini du 
courant de sortie. Bien que ce seuil limite soit placé nette- 
ment plus haut que la moyenne des courants de sortie, les 
fortes pointes de courant (comme il s'en produit avec des 
charges impulsionnelles) peuvent dépasser ce seuil limite 
prédéfini et déclencher le circuit limiteur de courant, ce qui 
nuit aux performances de |'alimentation. 


CHARGES DE COURANT INVERSE 

Une charge active raccordée a I'alimentation peut en fait 
fournir un courant inverse a I'alimentation pendant une 
fraction de son propre cycle de fonctionnement. On ne peut 
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pas permettre 4 une source externe de faire circuler dans 
l‘alimentation un courant inverse sans risquer de perturber la 
régulation ou d'endommager le condensateur de sortie de 
l'alimentation. Pour éviter cela, on applique au préalable une 
résistance qui sert de charge factice, de sorte que |'alimen- 
tation fournisse du courant pendant toute la durée du cycle de 
fonctionnement des dispositifs qui forment les charges. 


———— COURANT Pennant ft, 
COURANT PENDANT 


out! 


Figure 4. Solution aux charges de courant inverse 


CAPACITE EN SORTIE 

Grace a un condensateur interne monté entre les bornes de 
sortie, l'alimentation peut fournir de fortes impulsions de 
courant de courte durée tout en continuant a fonctionner en 
mode tension constante. Toute capacité externe s'ajoutant a 
ce condensateur augmente cette faculté, mais diminue du 
méme coup I'efficacité du circuit limiteur de courant destiné a 
protéger la charge des surintensités. Dans ces conditions, 
une forte impulsion de courant peut endommager les compo- 
sants d'une charge avant que la moyenne du courant fourni 
par l'alimentation ne suffise a déclencher le circuit limiteur de 
courant de I’alimentation. 


PROTECTION CONTRE LES TENSIONS INVERSES 
Une diode est montée en polarité inverse entre les bornes de 
sortie de I'alimentation. Elle sert a protéger les condensa- 
teurs électrolytiques et les transistors de régulation série des 
effets d'une tension inverse appliquée sur les bornes de sortie 
de I'alimentation. Etant donné que les transistors de régula- 
tion série ne peuvent pas non plus supporter de tensions 
inverses, ils sont également équipés de diodes en montage 
inverse a leurs bornes. En cas de montage de plusieurs 
alimentations en paralléle, ces diodes protégent une alimenta- 
tion non active reliée aux bornes d'une alimentation active. 
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RESUMEN DE SEGURIDAD 


Se deben observar las siguientes precauciones generales de seguridad durante todas las fases de operacion, servicio y reparacién 
de este aparato. Un fallo en el incumplimiento de estas precauciones asi como de los avisos especificos en cualquier parte de 
este manual, infringe las normas de seguridad de diseno, fabricacién y utilizacién que se pretende de este aparato. Hewlett 
Packard no asume ninguna responsabilidad del incumplimiento de estos requisitos por parte del cliente. 


ANTES DE CONECTARSE A LA RED. 

Compruebe que el aparato esta ajustado para soportar la 
tensién de la linea disponible y que se ha instalado el 
fusible adecuado. 


CONECTE A TIERRA EL APARATO. 

Este producto es un aparato con Seguridad Clase | (provisto 
de un terminal de tierra de proteccién). Para minimizar el 
riesgo de descarga, el chasis y el armario del aparato deben 
conectarse a una toma de tierra eléctrica. El aparato se 
debe conectar a una alimentacién de CA mediante un cable 
de alimentacién de tres conductores, con el tercero firme- 
mente conectado a una tierra eléctrica (de seguridad) a la 
salida de la alimentacion. Cualquier interrupcién del conduc- 
tor protector (a tierra) o desconexi6n del terminal de tierra 
protector, provocara un riesgo de descarga de potencial 
que podria ocasionar una lesiédn personal. Si se va a 
alimentar el aparato a través de un autotransformador 
externo para reducir la tensidn, asegtrese de que el 
terminal comtn del autotransformador se conecta el neutro 
(polo de tierra) de las lineas de alimentacién de CA (red 
eléctrica de suministro). 


NO TRABAJE EN UN AMBIENTE EXPLOSIVO. 
No utilice el aparato en presencia de gases o vapores 
inflamables. 


MANTENGASE ALEJADO DE LOS CIRCUITOS. 

El operador no debe retirar las cubiertas del aparato. Sélo 
personal de servicio cualificado debe realizar la sustitucién 
de los componentes y los ajustes internos. No sustituya 
componentes con el cable de alimentaciédn conectado. Bajo 
determinadas condiciones pueden existir voltajes peligrosos 
incluso con el equipo desconectado. Para evitar dafos, 
desconecte siempre la alimentacién, descargue los circuitos 
y retire las fuentes externas de tensidn antes de tocar 
cualquier componente. 


NO AJUSTE NI REPARE ESTANDO SOLO. 
No intente reparar o hacer ajustes internos sin que esté 


presente otra persona que pueda prestarle primeros auxi- 
lios. 


SIMBOLOS DE SEGURIDAD 


Simbolo de manual para las instruccio- 
nes; aparecera este simbolo en el pro- 
ducto cuando sea necesario que el usua- 
rio consulte el manual de instrucciones. 


Indica el terminal de tierra (masa). 


El signo AVISO indica un riesgo. Advier- 
te sobre un procedimiento, practica, o 
similar, el cual, si no se realiza o ejecuta 
correctamente, podria causar una lesién 
personal. No continde después de una 
senal de AVISO hasta que se conozcan 
y entiendan perfectamente las condicio- 
nes que se indican. 


El signo PRECAUCION indica un riesgo. 
Advierte sobre un procedimiento en 
operacion o similar, el cual, si no se 
realiza o ejecuta correctamente, podria 
causar danos o destruccién de todo e! 
aparato o parte de é]. No continue des- 
pués de una sefial de precaucién hasta 
que se conozcan y entiendan perfecta- 
mente las condiciones que se indican. 


PRECAUCION | 


El signo NOTA indica una informacion 
importante. Advierte sobre un procedi- 
miento, practica, condicién o similar, 
que es importante resaltar. 


NOTA 


NO MODIFIQUE NI SUSTITUYA PARTES DEL EQUIPO. 
Por el peligro que supone introducir nuevos riesgos, no 
instale elementos sustitutivos ni realice modificaciones no 
autorizadas en el aparato. Devuelva el equipo a una Oficina 
de Servicio y Ventas de Hewlett-Packard para la revision y 
reparaci6n que aseguren que se mantienen las caracteristi- 
cas de seguridad. 


Los aparatos que puedan estar dafiados o defectuosos deben mantenerse sin funcionar y debe asegurarse de que 
no son utilizados indebidamente hasta que sean reparados por personal de servicio cualificado. 
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INFORMACION GENERAL 


INTRODUCCION 

Esta seccién contiene informacién general acerca de la 
fuente de alimentacion de tres salidas E3630A. Se incluyen 
consideraciones de seguridad, requisitos de seguridad y 
EMC, identificacién del aparato y del manual, informacién 
de accesorios y opciones, descripcién del aparato y especi- 
ficaciones. 


CONSIDERACIONES DE SEGURIDAD 

Este producto es un aparato de Seguridad Clase I, lo que 
significa que esta provisto de un terminal protector de tierra 
(masa). Dicho terminal debe conectarse a una fuente de CA 
que contenga un receptaculo con tres conectores y toma 
de tierra. Compruebe las marcas de seguridad e instruccio- 


nes en el panel posterior del aparato y en este manual . 


antes de hacer funcionar el aparato. Consulte en la pagina 
de Resumen de Seguridad al principio de este manual la 
informacién general acerca de la seguridad. Informacién de 
seguridad mas especifica se proporciona en los lugares 
apropiados dentro de este manual. 


REQUISITOS DE SEGURIDAD Y EMC 

Esta fuente de alimentacién esta disefiada para cumplir los 

siguientes requisitos de seguridad y EMC (Electromagnetic 

Compatibility-Compatibilidad Electromagnética): 

@ IEC 1010-1(1990)/EN 61010 (1993): Normas de 
Seguridad para Equipos Eléctricos de Medida, Control y 
Utilizaci6n en Laboratorios 

& CSA C22.2 No.231: Normas de Seguridad para Equipos 
de Prueba y Medida Eléctricos y Electrénicos 

@ UL 1244: Equipos de Prueba y Medida Eléctricos y 
Electrénicos 

@ EMC Directive 89/336/EEC: Directiva del Consejo 
encargado de la Aproximacién de las Leyes de los 
Estados Miembros en lo que se refiere a Compatibilidad 
Electromagnética 

™ EN 55011(1991) Group 1, Class A/CISPR 11 (1990): 
Limites y Métodos de Caracteristicas de Interferencias 
de Radio para Equipos de Radiofrecuencia Industriales, 
Cientificos y Médicos (ISM) 

@ EN 50082-1(1992) / 

IEC 801-2(1991): Normas de Descarga Electrostatica 

IEC 801-3(1984): Normas de Campo Electromagnético 
Radiante 

IEC 801-4(1988): Normas "Transient/Burst" Eléctricas 


IDENTIFICACION DEL APARATO Y DEL MANUAL 
Un numero de serie identifica su fuente de alimentacién. 
Este codifica el pafs de fabricacién, la semana en que se 
realiz6 el Ultimo cambio de disefio significativo y un numero 
de secuencia tinico. "KR" se refiere a Corea como pais de 
fabricaci6n, el primer digito es el afio (3 = 1993, 4=1994, 
etc.) y los dos siguientes corresponden a la semana. El 
resto son cinco cifras Gnicas asignadas secuencialmente. 
Si el numero de serie de su fuente difiere del indicado en la 
portada de este manual, se suministra una Hoja de Modifi- 
caciones amarilla que explica las diferencias entre su 
aparato y el del manual. Esta hoja de Modificaciones con- 
tiene informacién para corregir errores del manual. 
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OPCIONES 

Las opciones OE3 y OE9 determinan el voltaje de linea 
seleccionado en fabrica. La unidad estandar esta configura- 
da para una entrada de 115 Vca + 10% y 47-63 Hz. 


Opcién N° Descripcién 

OE3: Entrada de 230 Vca + 10%, 47-63 Hz 

OES: Entrada de 100 Vca + 10%, 47-63 Hz 

910: Manual de operacion y servicio adicional que 
se suministra con la fuente de alimentacién 

ACCESORIOS 


Los accesorios que se indican a continuacién se pueden 

pedir en su oficina de ventas de Hewlett-Packard local, 

tanto de forma separada o junto a la fuente de alimenta- 

cién. (Vea la direccién en la parte posterior del manual.) 

N° Parte HP Descripcién 

5063-9767 Kit para montar una o dos fuentes de 3 1/2 
pulgadas de altura en una estanteria estan- 
dar de 19 pulgadas 


El kit es necesario para el montaje en armario de la fuente 
de alimentaciédn E3630A. 


DESCRIPCION 

Esta fuente de alimentaciédn de tres salidas de voltaje 
constante/corriente limitada combina dos salidas depen- 
dientes (una sigue a la otra) de O a + 20V y 0,5A con una 
salida simple de O a 6V y 2,5A. Las dos salidas de +20V 
y -20V pueden utilizarse en serie como una Unica salida de 
0 a 40V y O,5A. Las conexiones a la salida de la fuente y 
a la masa del chasis estan fijas en el panel frontal. Las tres 
salidas de alimentacién comparten un terminal comin que 
esta aislado de la tierra del chasis, de mode que ningtn 
terminal de salida puede ponerse a masa. 


Todas las salidas estan protegidas contra dafhos por 
sobrecarga y cortocircuitos. Las salidas de +20V esta 
protegidas mediante circuitos que limitan la corriente de 
salida al 110% de su valor maximo nominal. El circuito de 
proteccién de sobrecarga para la salida de +6V presenta 
una caracteristica de corriente foldback que reduce la 
corriente de salida cuando una sobrecarga aumenta hasta 
que sélo 1A fluye por un cortocircuito. El limite de corriente 
para la salida de +6V depende del voltaje del terminal de 
salida y varia linealmente entre 2,75A a 6V y 1A a OV. 


Todos los controles, el medidor digital y los terminales de 
salida esta situados en el panel frontal. Uno de los contro- 
les de voltaje ajusta la salida de O a 6V y otro fija las de O 
a +20V y 0 a -20V simultaneamente. Estas salidas duales 
son mas versatiles al incorporar un control proporcional al 
seguimiento, afiadido al control de voltaje normal. Con este 
control completamente girado en el sentido de las agujas 
del reloj en su posicién "fija", las salidas duales quedan 
ajustadas a una proporcién 1:1 de seguimiento. Al ajustar 
el control de la salida de +20V, el voltaje de la fuente 
negativa sigue al de la salida positiva en un + 1%. Al girar 
completamente el control proporcional de seguimiento en 
la posicién de las agujas del reloj las salidas de seguimiento 
duales pasan a un modo de seguimiento proporcional 
variable. En este modo el voltaje de la salida negativa se 


puede ajustar mas bajo que el de la salida positiva. El 
control de seguimiento proporcional permite ajustar la salida 
negativa de la fuente a un valor maximo que esta dentro del 
+5% de la salida positiva de la fuente y un minimo que es 
menor de 0,5 V. Una vez que una proporcién se ha estable- 
cido por el control proporcional de seguimiento, la propor- 
cién entre el voltaje de la salida positiva y el de la salida 
negativa permanece constante mientras el control de 
voltaje + 20V varia la salida de O a + 20V en su rango. 


El panel frontal también contiene un interruptor de linea, 
tres indicadores de sobrecarga para las salidas de +6V, 
+ 20V y -20V, un voltimetro y un amperimetro, y tres inte- 
rruptores de medida de tipo botén para pulsar. Los botones 
de pulsar seleccionan una de las tres salidas de la fuente 
para ser mostrada. El voltimetro y el amperimetro controlan 
simultaneamente una fuente cualquiera. Ademas de la 
entrada estandar de 115 Vca + 10% y de 47 a 63 Hz, 


ENTRADA CA 
Estandar: 115 Vca + 10%, 47-63 Hz, 115 VA, 84 W 
OES: 100 Vca + 10%, 47-63 Hz, 115 VA, 84 W 
OE3: 230 Vca + 10%, 47-63 Hz, 115 VA, 84 W 


SALIDAS CC y PROTECCION CONTRA SOBRECARGA 
Salidas de O a +20 V: La corriente de salida nominal 
maxima es 0,5 A. En cortocircuito es 0,55 A + 5% yun 
circuito limitador de corriente limita la salida de cada 
fuente a este maximo para cualquier valor de voltaje de 
salida. Estan permitidas cargas no equilibradas dentro del 
rango de corriente. 

Salidas de O a +6 V:La corriente de salida nominal 
maxima de 2,5 A a6 V. La maxima disponible disminuye 
con el valor del voltaje de salida. Un circuito de corriente 
foldback limita la salidaa 2,75 A + 5% a6Vy, cuando 
el voltaje disminuye, el valor limite de corriente decrece 
linealmente a1 A + 15% acero voltios (en cortocircuito). 


PRECISION DEL SEGUIMIENTO 
Las salidas de +20 V y -20 V se siguen dentro de un 1% 


cuando el control proporcional de seguimiento esta en la 
posicién Fija. (En el modo de proporciédn de seguimiento 
variable, la salida negativa puede ajustarse a menos de 
0,5 V dentro del + 5% del valor de la salida positiva.) 


REGULACION DE CARGA 
Todas las Salidas: Menos del 0,01% mas 2 mV para un 
cambio en la corriente de salida de 
carga total a descarga. 


REGULACION DE LINEA 
Todas las Salidas: Menos del 0,01% mas 2 mV para 
cualquier cambio en la tensiédn de 
linea dentro del rango de entrada. 


RIZADO Y RUIDO 
Todas las Salidas: Menos de 0,35 mV rms/1,5 mV pp 
(20 Hz-20 MHz). 


Corriente en Modo Comtin (CMI): Menos de 1 WA para 
todas las salidas (20 Hz-20 MHz). 


Tabla 1.Especificaciones 
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estan disponibles otras dos opciones de voltaje de linea pa- 
ra las entradas nominales de 100 y 230 Vca. La fuente se 
suministra con un cable de lfnea desmontable de tres 
conductores con toma de tierra. El fusible de red de ca se 
encuentra en un portafusible de tipo extractor en el foco 
frio de la parte trasera. 


FUSIBLE DE LINEA 

El fusible de linea esta situado en el receptaculo de la linea 
de ca. Compruebe el tipo del fusible de red y cambielo por 
el fusible correcto si es necesario como se indica mas 
abajo. Estos son fusibles lentos. 

Voltaje de Linea _Fusible N° de Parte. HP 

100/115 Vca 16A 2110-0918 

230 Vca 100A 2110-0599 
ESPECIFICACIONES 

La Tabla 1 muestra las especificaciones detalladas para la 
fuente de alimentacién. 


RANGO DE TEMPERATURA DE OPERACION 
De O a 40 °C para salida completa prevista. A mayores 
temperaturas, la corriente de salida decrece linealmente 
hasta un 50% a la temperatura maxima de 55 °C. 
COEFICIENTE DE TEMPERATURA 
Todas las Salidas: Menos del 0,02% mas 1 mV de cam- 
bio de voltaje por °C sobre el: rango 
de operacién desde O a 40 °C des- 
pués de 30 mints. de calentamiento. 


ESTABILIDAD (DERIVACION DE LA SALIDA) 

Todas las Salidas: Menos del 0,1% mas 5 mV (cc a 20 
Hz) durante 8 horas bajo condiciones 
constantes de linea, carga y ambien- 
te, después de 30 minutos iniciales 
de calentamiento. 


TIEMPO DE RESPUESTA TRANSITORIO 
Todas las Salidas: Menos de 50 wsg para recuperacién 
de salida en 15 mV del voltaje nomi- 
nal seguido de un cambio de carga 
total a media carga o viceversa. 


SOBRETENSION DE SALIDA 
Todas las Salidas: Durante el apagado y encendido de la 
alimentacién de ca, la salida mas la 
sobretensié6n no debera exceder 1 V 
si el control de salida esta ajustado a 
menos de 1 V. Si el control esta ajus- 
tado a 1 V o mas, no habra sobreten- 
sidn. 
PRECISION DE MEDIDA: +0,5% + 2a 25°C +5°C 
RESOLUCION DE MEDIDA 
Todas las Salidas: Voltaje 10 mV Corriente 10 mA 


DIMENSIONES 
212,3 mm ancho x 88,1 mm alto x 269,2 mm profundo 
(8,354 pulgA x 3,469 pulgA x 10,591 pulgP) 


PESO: 3,8 kg(8,4 libras) neto, 5,1 kg(11,3 libras) envio 


INSTALACION 


INSPECCION INICIAL 

Antes de su envio, este aparato ha sido inspeccionado y se 
ha comprobado que no tiene defectos mecanicos ni 
eléctricos. Tan pronto como sea desembalado, reviselo por 
si hay algdn dano causado durante su transporte. Conserve 
todo el material de embalaje hasta que termine la revision. 
Si encuentra algtin desperfecto se debera rellenar una recla- 
maci6n para el transportista. Debe notificarse ala oficina de 
Ventas y Servicio de Hewlett-Packard lo antes posible. 


Comprobacién Mecanica 

Esta debe verificar que no hay botones ni conectores rotos, 
que la carcasa y las superficies de los paneles no tienen 
ralladuras y que el medidor esta en perfecto estado. 


Comprobaci6én Eléctrica 

Efectie el PROCEDIMIENTO DE COMPROBACION DE 
ENCENDIDO descrito en el siguiente parrafo para compro- 
bar que la fuente funciona. Puede alternativamente hacerla 
mas completa realizando el TEST DE FUNCIONAMIENTO 
descrito en la secci6n de informaci6n de servicio. 


DATOS DE INSTALACION 

El equipo se envia preparado para trabajar en laboratorio. 
Antes de alimentar la fuente, lea atentamente el parrafo RE- 
QUISITOS DE ALIMENTACION DE ENTRADA. 


Ubicacién y Refrigeracién 

Este aparato esta refrigerado por aire. Debera dejarse sufi- 
ciente espacio para que el aire pueda circular libremente por 
los laterales:y por la parte trasera del aparato durante su 
funcionamiento. Se debe utilizar en lugares cuya temperatu- 
ra ambiente no sobrepase los 40°C. 


Diagrama de Contorno 
La Figura 1 es un diagrama de contorno que indica las 
dimensiones del aparato. 


Montaje en Armario 

Este aparato puede montarse en armario en una estanteria 
estandar de 19 pulgadas por si solo o bien junto a una uni- 
dad similar. Por favor, consulte los ACCESORIOS, en la 
pagina 5-4, para ver los accesorios disponibles para el 
montaje en armario. Cada conjunto de montaje incluye las 
instrucciones completas de instalacién. 


REQUISITOS DE ALIMENTACION DE ENTRADA 
Dependiendo de la opcién de voltaje de linea solicitado, la 
fuente esta preparada para funcionar desde una de las 
fuentes de alimentacién que se muestran enla Tabla 1. Una 
etiqueta en el foco frio de la parte posterior indica el voltaje 
de entrada nominal ajustado en fabrica. 


Cable de Alimentacién 

Para proteger al operador, la fuente debe ser puesta a 
tierra. Esta fuente esta equipada con cables de alimenta- 
cidn de tres conductores. El tercer conductor es el conduc- 
tor de tierra y cuando se enchufa el cable en el receptdculo 
adecuado la fuente queda conectada a masa. 
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La fuente de alimentacién ha sido equipada en fabrica con 
el enchufe de cable de alimentacién adecuado para que el 
usuario lo instale. Notifique a la Oficina de Ventas y 
Servicio de HP mas cercana si este cable de alimentacién 
no esta incluido con la fuente. 


269.2 mm 
10.591 in 


IInOCUUO 
__ SINNAMON 


12,534 in 


3.469in 


Figura 1. Diagrama de Contorno 


INSTRUCCIONES OPERATIVAS 


INTRODUCCION 

Los pasos siguientes describen la utilizacién de los contro- 
les e indicadores del panel frontal, que se muestran en la 
Figura 2 y constituyen una breve comprobacién del funcio- 
namiento de la fuente de alimentacién. Siga este procedi- 
miento de comprobaci6én o el mas detallado, de la seccién 
de informacién de servicio, cuando reciba el aparato y 
antes de conectarlo a cualquier equipo. 


Ga ree BSSSIOA 0-Gv,260/0-190v,0.8a 
PACKARD TRPLE bo Vv 


71808 1888) 


Figura 2. Controles e Indicadores del Panel Frontal 


PRECAUCION 


Antes de alimentar la fuente, compruebe la etiqueta en 
el foco frio para asegurarse de que el valor de voltaje de 
la fuente para la red coincide con el de la linea que se va 
a utilizar. Si la opciédn no corresponde al voltaje de red, 
consulte el parrafo "CONVERSION DE LA OPCION DE 
VOLTAJE DE LA LINEA" en la seccioén de servicios antes 
de conectar la fuente. 


PROCEDIMIENTO DE COMPROBACION DE ENCENDI- 
DO 


a. Conecte el cable de alimentacién y ajuste el interruptor 
LINE © ala posicion ON. 


b. Pulse el interruptor METER +6V @ y, sin conectar 


ninguna carga, varie el control VOLTAGE +6V ©) en 
su rango para comprobar que el voltimetro responde al 
valor del control y el amperimetro marca cero. 

c. Ajuste el control VOLTAGE +6V a6 voltios y cortocir- 


cuite el terminal de salidade +6V con el terminal 


COM (comtn) ©) conun cable que se suministra para 
dicha comprobacién. El amperimetro deberia indicar 
una corriente de salida en cortocircuito de aproximada- 
mente 1,0 amperios. Retire el corto de los terminales 
de salida. 


d. Pulse el interruptor METER + 20V © y gire el control 


Tracking ratio @ hasta su posicion Fixed en el senti- 
do de las agujas del reloj. Sin conectar ninguna carga, 


varie el control VOLTAGE + 20V © ensu rango para 
comprobar que el voltimetro responde al valor del con- 
trol y el amperimetro marca cero. 


e. Ajuste el control VOLTAGE +20V © a 20 voltios y 
cortocircuite el terminal de salidade +20V conel 


terminal COM ©) con el cable de prueba que se 
suministra. El amperimetro deberia indicar una corrien- 
te de salida en cortocircuito de 0,55 A + 5%. Retire 
el corto de los terminales de salida. 

f. Repita los pasos (d) y (e) para la salida de -20 V. 

g. Ajuste la salida de + 20V a 20 voltios. A continuacién 
pulse el interruptor METER -20V para comprobar el 
efecto que produce el control Tracking ratio en el 
voltaje de la salida de -20V. La salidade -20V deberia 
poderse ajustar desde menos de O,5 voltios a un 
maximo de 19 a 21 voltios. 


Si esta breve comprobaci6n o la utilizaci6n posterior de la 
fuente indica algtin tipo de funcionamiento erréneo, 
consulte en la seccién de informacién de servicio la verifica- 
cién detallada, resolucién de problemas y procedimientos 
de ajuste. 


OPERACION 

Esta fuente de alimentacién puede funcionar individualmen- 
te o con otras fuentes en paralelo o en serie (consulte los 
parrafos acerca de la Operacién en Serie y en Paralelo). 
Todos los terminales de salida esta aislados de la masa. Las 
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salidas de +20V y +6V utilizan un Unico terminal comin 
de salida. Este terminal comtn (COM) o cualquiera de los 
demas terminales de salida pueden conectarse a la masa 


del chasis en el terminal de tierra del panel frontal ( @) en 


la Figura 2), 0 touas las salidas pueden dejarse al aire sin 
conectar. Pueden conectarse cargas separadamente entre 
cada uno de los terminales de salida de O a +20V y el 
terminal COM, o entre los terminales de -20V y + 20V para 
obtener una salida de O a 40V. Los voltajes y corrientes de 
salida pueden seleccionarse rapidamente accionando los 
interruptores de medida de tipo botén para pulsar. Para 
controlar el voltaje de salida de O a 40V, sume las lecturas 
del voltimetro de las salidas de +20V y -20V y utilice el 
medidor de la salidade + 20V 0 -20V para medir la corrien- 
te. 


Control Tracking ratio (proporcié6n de seguimiento) 
Con el control Tracking ratio en la posicién Fixed, el voltaje 
de la fuente de -20V sigue al de la fuente de +20V en un 
1% para obtener la variacion de los voltajes simétricos que 
necesitan los amplificadores operacionales y otros circuitos 
que utilizan entradas balanceadas positivas y negativas. 


Gire el control Tracking ratio en sentido contrario a las 
agujas del reloj desde su posicién Fixed para ajustar el 
voltaje de la fuente de -20V a un valor inferior al de la 
fuente de + 20V. La fuente negativa puede ajustarse desde 
un valor minimo de menos de O,5 voltios a un valor maximo 
dentro del 5% de la salida de la fuente de + 20V. Una vez 
realizado ésto, el control del voltaje de + 20V sigue contro- 
lando ambas salidas y mantiene una proporci6én constante 
entre sus voltajes. 


Circuitos de Proteccién de Sobrecarga 


Limite de Corriente para + 20V. Las salidas de +20V y 
-20V estan protegidas por separado contra dafnos por 
sobrecarga y cortocircuito, mediante circuitos independien- 
tes de limitaci6n de corriente que limitan la corriente de 
salidaa0,55 A + 5%. (El 110% del valor maximo nominal 
de salida.) Si se conecta una Unica carga entre las salidas 
de +20V y -20V, el circuito que limite la corriente a menor 
valor sera el que limite la salida. No se produce ningun 
deterioramiento en el funcionamiento de la fuente si la 
corriente de salida permanece por debajo del valor limite de 
corriente. 


Corriente Foldback para +6V. El circuito de proteccién 
contra sobrecarga y cortocircuito para la salida de +6V 
reduce el limite de corriente de salida cuando decrece el 
voltaje del terminal de salida. (La zona de operacién de la 
salidade +6V se muestra en la Figura 3 limitada por lineas 
gruesas.) El maximo valor de corriente de salida nominal es 
2,5 A y el limite de corriente esta ajustado en fabrica para 
funcionar a un valor de 2,75 A + 5% cuando la salida es 
de 6 voltios. Para voltajes de salida inferiores, el circuito 
reduce el maximo valor que puede obtenerse linealmente 
hasta 1 A + 15% cuando se cortocircuita la salida. No 
puede ajustarse la corriente de cortocircuito. 


\0,95A_ 115A 


CORRENTE DECOR DOCmtUBO 
PUEDE WARAR ER of £00 BE SHDAD A URBAD 


NOTA: NO SE PUEDE AJUSTAR EL EXTREMO INFERIOR DE LA LINEA DE LIMITE 
DE CORRIENTE. EL EXTREMO SUPERIOR ESTA AJUSTADO AL VALOR DE 
FABRICA DE 2,75 «5%. ENTRE LOS VALORES EXTREMOS, EL VALOR 
REAL DEL LIMITE DE CORRSENTE ES UNA FUNCION LINEAL. 


Figura 3. Limite de Corriente Tipico de la Fuente de 6V 


Si durante el funcionamiento actual de las salidas de + 20V 
y +6V, un cambio en la carga hace que se exceda el limite 
de corriente se ilumina el LED OL. Si se dan condiciones de 
sobrecarga, las fuentes de +20V protegerdn la carga 
limitando la corriente a 0,55 A y la fuente de + 6V protege- 
ra la carga reduciendo simultaneamente tanto el voltaje 
como /a corriente a lo largo de la zona foldback como se 
muestra en la Figura 3. Las fuentes de +20V y +6V se 
restauran a si mismas; es decir, cuando se elimira y corrige 
la sobrecarga, el voltaje de salida vuelve automaticamente 
al valor que tenia previamente. 


Funcionamiento Fuera de la Salida Nominal 

La fuente debe ser capaz de suministrar voltajes y corrien- 
tes superiores a las salidas maximas nominales si el voltaje 
de red es mayor o igual que su valor nominal. Puede 
funcionar hasta un 5% sobre el valor de salida nominal sin 
que la fuente resulte dafiada, pero no se garantiza un 
funcionamiento dentro de las especificaciones de esta 
region. Sin embargo, si el voltaje de la red se mantiene en 
el limite superior del rango del voltaje de entrada, es posible 
que la fuente funcione dentro de las especificaciones. 


Cémo Conectar Cargas 

Cada carga deberia conectarse a la fuente utilizando pares 
independientes de cables de conexién. Asi se minimizaran 
los efectos de acoplamiento mutuo y se aprovecha al 
maximo la ventaja de la pequefia impedancia de salida de 
la fuente. Los cables de la carga deben ser del calibre 


adecuadamente grueso para mantener una buena regula- 
cidn en la carga. 


Cada par de cables de conexién debe ser tan corto como 
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sea posible y trenzado o apantallado para reducir el pico de 
ruido. Si el cable es apantallado, conecte un extremo al 
terminal de tierra de la fuente y deje el otro desconectado. 


Si las caracteristicas de la carga requieren colocar termina- 
les de distribucién de alimentacién de salida a cierta 
distancia de la fuente, los terminales de salida de ésta 
deben conectarse a terminales de distribuciédn remotos 
mediante un par de cables trenzados o apantallados y cada 
carga debe conectarse a los terminales de distribucién por 
separado. 


Operaci6én en Paralelo 

Se pueden conectar dos o mas fuentes en paralelo para 
obtener una corriente total de salida mayor que la que 
proporciona una sola fuente. La corriente total de salida es 
la suma de las corrientes de salida de las fuentes individua- 
les. Los controles de voltaje de salida de una de las fuentes 
debe ajustarse al voltaje de salida deseado, y la otra a un 
valor ligeramente superior de voltaje de salida. La fuente 
ajustada al voltaje de salida menor actuara como fuente de 
voltaje constante, mientras que la de salida mayor funcio- 
nara como fuente de corriente limitada, dejando caer su 
voltaje de salida al valor fijado por la otra fuente. La fuente 
de voltaje constante suministrara Unicamente la fraccién de 
su corriente de salida nominal necesaria para cubrir la 
demanda total de corriente. 


Operaci6én en Serie 

La conexién en serie de dos o mas fuentes de alimentacién 
aisla la salida de cualquiera de las fuentes para obtener un 
voltaje mayor del que suministra una Unica fuente. Las 
fuentes conectadas en serie pueden funcionar con una 
carga a través de las dos fuentes 0 con una carga indepen- 
diente en cada fuente. La fuente de alimentacién dispone 
de un diodo con la polaridad invertida conectado entre los 
terminales de salida de modo que al funcionar en serie con 
otras fuentes, no se producira ningtin dano si la carga esta 
cortocircuitada o si una de las fuentes se enciende por 
separado. Cuando se utiliza este tipo de conexi6n, el voltaje 
de salida es la suma de los voltajes de las fuentes indivi- 
duales. Cada una de éstas debe ajustarse para obtener el 
voltaje de salida total. 


CONSIDERACIONES SOBRE LA CARGA 


Esta seccién proporciona informacién sobre el funciona- 
miento de su fuente con distintos tipos de cargas conecta- 
das a su Salida. 


IMPULSO DE CARGA 

La fuente de alimentaciédn cambia automaticamente del 
funcionamiento a voltaje constante al de corriente limitada 
como respuesta al incremento de la corriente de salida 
sobre el limite prefijado. Aunque este limite puede ajustarse 
a un valor superior ala corriente de salida media, los picos 
elevados de corriente (como se producen con un impulso 
de carga) pueden sobrepasar el limite de modo que se 
produce el cambio en el modo de funcionamiento. 


CARGA DE CORRIENTE INVERSA 

Una carga activa conectada a la fuente de alimentacién 
puede producir una corriente inversa en la fuente durante 
parte de su ciclo de funcionamiento. Una fuente externa no 
puede introducir corriente en la fuente sin que exista un 
riesgo de pérdida de la regulacién y posible dajfio en el 
condensador de salida de la fuente. Para evitar estos 
efectos, es necesario cargar previamente la fuente con un 
resistencia de carga ficticia de modo que la fuente entregue 
corriente a lo largo del ciclo completo de funcionamiento de 
los dispositivos de carga. 


CAPACITANCIA DE SALIDA 

Un condensador interno a través de los terminales de 
salida de la fuente, permite entregar pulsos de corrientes 
elevados de corta duracién durante el funcionamiento a 
voltaje constante. Cualquier capacitancia anadida externa- 
mente mejorara la caracteristica de pulsos de corriente, 
pero empeorara la proteccién de la carga del circuito de 
limitacién de corriente. Un pulso de corriente elevado puede 
dafar los componentes de la carga antes de que la corrien- 
te de salida sea lo suficientemente elevada para que entre 
en funcionamiento el circuito limitador. 


PROTECCION DE VOLTAJE INVERSO 

Entre los terminales de salida esta conectado un diodo con 
la polaridad invertida. Este diodo protege los condensadores 
electroliticos de salida y los transistores de regulacién serie 
del dafio que se podria causar al aplicar un voltaje inverso 
en los terminales de salida. Puesto que los transistores de 
regulaci6n serie tampoco pueden soportar el voltaje inverso, 
también hay diodos conectados a través de ellos. Cuando 
las fuentes estan funcionando en paralelo, estos diodos 
protegen una fuente sin alimentar que esté en paralelo con 
una fuente alimentada. 


Figura 4. Solucién de Carga de Corriente Inversa 
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ALIMENTATORE A 3 USCITE 
HP MODELLO E3630A 


MANUALE D’USO E MANUTENZIONE 
PER GLI STRUMENTI CON NUMERO DI SERIE 
KR71810198 E SUCCESSIVI 


Per gli strumenti con numero di serie precedente a 
KR71810198, pud essere inclusa una pagina di modifiche. 


Le istruzioni per l’uso nelle lingue seguenti sono fornite 
nelle pagine indicate di seguito. 


Inglese 
Coreano 

~ Tedesco 
Francese 
Spagnolo 
Italiano 
Giapponese 
Cinese 
Informazioni 
sull’assistenza 
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N. di parte del manuale 5959-5329 


INFORMAZIONI SULLA SICUREZZA 


Le precauzioni di sicurezza indicate di seguito devono essere osservate durante tutte le fasi di impiego, assistenza e riparazione 
dello strumento. La mancata osservanza di queste precauzioni o di specifiche avvertenze riportate nel manuale costituisce una 
violazione degli standard di sicurezza per la progettazione, la produzione e I’uso previsto. Hewlett-Packard non si assume alcuna 
responsabilita nel caso che il Cliente non rispetti tali raccomandazioni. 


CONTROLLI PRELIMINARI 

Verificare che il prodotto sia predisposto sul valore di 
tensione della rete di alimentazione e che sia installato un 
fusibile adatto. 


COLLEGAMENTO DI TERRA 

Questo prodotto é uno strumento di Classe di Sicurezza | 
(con terminale di terra). Per ridurre i rischi di scosse, telaio 
e involucro dello strumento devono essere collegati a una 
presa CA tramite cavo tripolare, con terzo polo innestato in 
una presa elettrica di sicurezza. L’eventuale interruzione del 
conduttore di terra o il distacco del terminale di terra 
generano una situazione di rischio potenziale per le persone. 
Selo strumento deve essere alimentato tramite autotrasfor- 
matore esterno con riduzione di tensione, assicurarsi che il 
terminale comune dell’autotrasformatore sia collegato al 
neutro della linea di alimentazione CA. 


NON FAR FUNZIONARE IL PRODOTTO IN ATMOSFERE 
ESPLOSIVE 

ll prodotto NON deve essere fatto funzionare in presenza di 
gas o fumi infiammabili. 


TENERS!I A DEBITA DISTANZA DAI CIRCUITI SOTTO 
TENSIONE 

ll personale addetto all’uso dello strumento non deve 
togliere coperchi e protezioni dello strumento. Le procedure 
che richiedono la sostituzione di componenti o regolazioni 
interne dello strumento sono riservate al personale di 
assistenza. Non sostituire i componenti dello strumento se 
esso é collegato alla linea di alimentazione. In determinate 
condizioni, si possono verificare tensioni pericolose anche 
quando lo strumento é spento. Per evitare gravi problemi, 
scollegare sempre lo strumento dalla linea di alimentazione, 
scaricare i circuiti e scollegare le sorgenti esterne di ten- 
sione prima di toccare i componenti. 


NON EFFETTUARE INTERVENTI DI ASSISTENZAE RIPARA- 
ZIONE DA SOLI 

Non si deve tentare di intervenire sullo strumento per scopi 
di assistenza o riparazione se non in presente di un‘altra 
persona che sia in grado di prestare un intervento di pronto 
soccorso. 


SIMBOLI DI SICUREZZA 


Simboli del manuale di istruzioni; quando 
il prodotto 6 contrassegnato con questo 
simbolo, bisogna fare riferimento al 
manaule di istruzioni. 


Indica il terminale di terra. 


Grae 


Richiama I|’attenzione su una procedura 
operativa la cui mancata o parziale os- 
servanza pud produrre danni fisici all’o- 
peratore. Prima di eseguire tali procedu- 
re, assicurarsi di aver completamente 
compreso e rispettato le condizioni spe 
cificate. 


Richiama l’attenzione su una procedura 
operativa la cui mancata o parziale os- 
servanza puo produrre danni parziali o 
totali al prodotto. Prima di eseguire tali 
procedure, assicurarsi di aver completa- 
mente compreso e rispettato le condi- 
zioni specificate. 


AVWERTENZA 


Evidenzia un’informazione importante. 
Questo simbolo richiama I’attenzione su 
una procedura o una condizione che é 
indispensabile porre in evidenza. 


_NOTA 


NON SOSTITUIRE NE’ MODIFICARE ALCUNA PARTE 
DELLO STRUMENTO 

Per non generare nuovi rischi, é vietato installare parti o 
apportare modifiche al prodotto senza autorizzazione. Per 
le riparazioni, inviare il prodotto a un centro di assistenza 
HP, per garantire il rispetto delle caratteristiche di sicurezza 
dello strumento. 


Se un prodotto é danneggiato o difettoso, STACCARE LA TENSIONE e astenersi dall’uso finché questo non sia 


verificato da personale di assistenza qualificato. 
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INFORMAZIONI GENERALI 


INTRODUZIONE 

Questa sezione contiene informazioni a carattere generale 
relative all’alimentatore a 3 uscite HP E3630A. La sezione 
contiene considerazioni sulla sicurezza, requisiti di sicurezza 
e di compatibilita elettromagnetica, identificazione dello 
strumento e del manuale, informazioni sulle opzioni e sugli 
accessori, descrizione dello strumento e specitiche tecni- 
che. 


CONSIDERAZIONI SULLA SICUREZZA 

Questo prodotto é uno strumento di Classe di Sicurezza l, 
e come tale é dotato di terminale di terra di protezione. 
Questo terminale deve essere collegato a una sorgente CA 
dotata di presa di terra tripolare. Prima di usare lo strumen- 
to, osservare i contrassegni di sicurezza riportati sul 
pannello posteriore dello strumento e consultare le istruzioni 
contenute in questo manuale. Per un sommario delle 
informazioni generali sulla sicurezza, consultare la pagina 
INFORMAZIONI SULLA SICUREZZA, all’inizio di questo 
manuale. Informazioni specifiche sulla sicurezza sono 
contenute nei punti opportuni all’interno del manuale. 


REQUISITI DI SICUREZZA E COMPATIBILITA’ 
Questo alimentatore € stato progettato in modo da soddi- 
sfare le seguenti norme di sicurezza e di compatibilita 
elettromagnetica: 


@ IEC 1010-1(1990)/EN 61010 (1993): Redquisiti di 
sicurezza delle apparecchiature elettriche per misure, 
controllo e laboratori. 

B CSA C22.2 N.231: Requisiti di sicurezza per apparec- 
chiature di misura e collaudo elettriche ed elettroniche. 

@ UL 1244: Apparecchiature di misura elettriche ed 
elettroniche. 

® Direttiva EMC CEE/89/336: Direttiva intitolata "Appros- 
simazioni delle leggi degli Stati membri inerenti alla 
compatibilita elettromagnetica". 

B® EN 55011(1991) Gruppo 1, Classe A/CISPR 11 (1990): 

Limiti e metodi per le caratteristiche di interferenze radio 

di apparecchiature industriali, scientifiche e medicali 

(ISM) operanti a frequenze radio. 

EN 50082-1(1992) / 

IEC 801-2(1991): Requisiti per scariche elettrostatiche 

IEC 801-3(1984): Requisiti per campi elettromagnetici 
IEC 801-4(1988): Requisiti per transitori elettrici rapi- 
di/burst 


IDENTIFICAZIONE 
MANUALE 

Ogni alimentatore é identificato da un numero di serie. II 
numero di serie indica in forma codificata il paese di 
costruzione, la settimana dell’ultima modifica di progetto 
significativa, e un numero progressivo univoco. le lettere 
"KR" indicano la Corea come paese di costruzione, la prima 
cifra indica l’anno (3=1993, 4=1994, ecc.), e le succes- 
sive due cifre indicano la settimana. Le ulteriori cifre del 
numero di serie sono un numero progressivo univoco di 5 
cifre assegnato allo strumento. 


DELLO STRUMENTO E DEL 


Se il numero di serie riportato sull’alimentatore non rientra 
in quelli indicati nella pagina del titolo di questo manuale, 
insieme al manuale viene fornito un foglio giallo di modifi- 
che, che indica le differenze esistenti tra lo strumento 
posseduto e lo strumento di riferimento descritto nel 
manuale. Il foglio di modifiche pud anche contenere errata 
corrige per la correzione di eventuali errori contenuti nel 
manuale. 


OPZIONI 

Le opzioni OE3 e OEQ indicano la tensione di linea imposta- 
ta in fabbrica. Le unita standard sono configurate per 
un’‘alimentazione a 115 V CA +10%, 47 - 63 Hz. 


Opz. N. Descrizione 

OES: Ingresso 230 V CA +10%, 47 - 63 Hz 

OEY: Ingresso 100 V CA +10%, 47 - 63 Hz 

910: L’alimentatore @ fornito con una copia 
supplementare del manuale d’uso e manu- 
tenzione. 

ACCESSORI 


Gli accessori elencati di seguito possono essere ordinati 
presso l’Uffico vendite Hewlett-Packard di zona, insieme 
all’alimentatore o a parte. (Per gli indirizzi degli uffici 
vendite HP, consultare |’elenco sul retro di questo manuale- 


.) 


N. di parte HP Descrizione 
5063-9767 Kit per il montaggio di 1 0 2 alimentatori in 
rack standard da 19” 


Il kit € necessario per il montaggio in un rack dell’alimenta- 
tore E3630A. 


DESCRIZIONE 

Questo alimentatore a 3 uscite a tensione costante e 
limitazione di corrente comprende 2 uscite di allineamento 
daOa +20 V tarate a0.5 A, e uscita supplementare da O 
a6 V tarataa 2.5 A. Le uscite di allineamento a +20 V e- 
20 V possono essere anche usate in serie come unica 
uscita da O a 40 V tarata a 0.5 A. | collegamenti con 
l’uscita dell’alimentatore e conil telaio dello strumento sono 
realizzati con gli spinotti posti sul pannello frontale. Le 3 
uscite dell’alimentatore usano in comune lo stesso termina- 
le di uscita, che é isolato dal telaio dello strumento, in 
modo che ogni singolo terminale di uscita pud essere messo 
a terra. 


Tutte le uscite sono protette contro i sovraccarichi ei danni 
da corto circuito. Le uscite a +20 V sono protette per 
mezzo di circuiti che limitano la corrente in uscita al 110% 
del suo valore massimo nominale. Il circuito di protezione 
contro i sovraccarichi per l’uscita a +6 V ha una caratteri- 
stica di foldback di corrente che riduce la corrente in uscita 
quando il sovraccarico aumenta, finché fluisce solo una 
corrente di 1 Ain corto circuito. Il limite di corrente dell’u- 
scita a 6 V dipende dalla tensione del terminale di uscita e 
varia linearmente tra2.75 Aa6VeTAadOV. 


Tutti i comandi, i misuratori digitali e i terminali di uscita 
sono disposti sul pannello frontale dello strumento. Vi sono 


due comandi di regolazione della tensione: uno regola 
I’uscita da O a 6 V e I’altro regola simultaneamente le 
uscite da O a +20 V e da O a -20 V. Questa coppia di 
uscite di allineamento sono rese ancora piu versatili grazie 
alla presenza di un comando di regolazione del rapporto di 
allineamento, oltre al tradizionale comando di regolazione 
del rapporto di allineamento. Quando il comando di regola- 
zione del rapporto di allineamento é ruotato a fondo corsa 
in senso orario sulla posizione "fissa", la coppia di uscite ha 
un rapporto di allineamento fisso di 1:1. Regolando la 
tensione con il comando dell’uscita a +20 V, la tensione 
dell’uscita negativa segue quella dell’uscita positiva con un 
errore minore di + 1%. Ruotando il comando del rapporto 
di allineamento in modo da allontanarsi dalla posizione di 
fondo corsa in senso orario, si mette la coppia di uscite di 
allineamento nella modalita di rapporto di allineamento 
variabile. In questa modalita, la tensione dell’uscita negativa 
pud essere impostata su valori minori di quella positiva. II 
comando di regolazione del rapporto di allineamento 
consente di impostare |’uscita negativa dell’alimentatore su 
un valore a piacere compreso tra un massimo pari al valore 
dell’uscita positiva +5% e unminimo minore di 0.5 V. Una 
volta stabilito un valore del rapporto di allineamento con il 
relativo comando, il rapporto tra la tensione dell’uscita 
positiva e la tensione dell’uscita negativa rimane costante 
anche quando il comando +20 V di regolazione della ten- 
sione varia l’uscita da O a +20 V oltre la sua gamma di 
valori. 


Il pannello frontale contiene anche un interruttore di linea, 
3 spie di sovraccarico per le uscite a + 6 V, +20 Ve -20 
V, un voltmetro e un amperometro, e 3 pulsanti di misura. 
Questi pulsanti servono a selezionare fra le 3 uscite 
dell’alimentatore quella da visualizzare. Voltmetro e ampero- 
metro indicano sempre entrambi la stessa alimentazione. 
Oltre all’ingresso standard a 115 VCA +10%, 47 - 63 Hz, 
sono disponibili in opzione altri due tipi di ingressi, rispetti- 
vamente per tensioni nominali di 100 e 230 V CA. L’ali- 
mentatore 6 fornito con un cavo di alimentazione tripolare 
staccabile con presa di terra. Il fusibile di protezione sulla 
linea CA é alloggiato in un portafusibile estraibile in una 
rientranza sul retro. 


FUSIBILE DI LINEA 

IL fusibile di linea é alloggiato nella presa CA di alimentazio- 
ne. Verificare i dati del fusibile e, se necessario, sostituirlo 
con un altro del tipo adatto, secondo i dati seguenti. | 
fusibili sono del tipo a fusione lenta. 


Tensione di linea Fusibile N. di parte HP 
100/115 VCA 1.6A 2110-0918 
230 VCA 1.0A 2110-0599 


SPECIFICHE TECNICHE 
La tabella 1 elenca in dettaglio le specifiche tecniche 
dell’alimentatore. 


Tabella 1. Specifiche tecniche 


INGRESSO CA 
Standard: 115 VCA +10%, 47-63 Hz, 115 VA, 84 W 
OE9: 100 VCA +10%, 47-63 Hz, 115 VA, 84 W 
OE3: 230 VCA +10%, 47-63 Hz, 115 VA, 84 W 


USCITA CC e PROTEZIONE da SOVRACCARICHI 
Uscite da O a +20 V: Corrente nominale massima in 
uscita: 0.5 A. Corrente di corto circuito in uscita: 0.55 A 
+5%; un circuito limitatore di corrente fisso limita l’uscita 
di ogni alimentazione al suo valore massimo per qualun- 
que valore impostato. Sono ammessi carichi non bilanciati 
entro I’intervallo di corrente. 


Uscita da O a +6 V: Corrente nominale massimain uscita 
2.5 A a6 V. La corrente massima disponibile in uscita 
diminuisce con il valore di tensione di uscita impostata. 
Un circuito di foldback di corrente limita l’uscitaa 2.75 A 
+5% a6 Ve, al diminuire della tensione riduce linear- 
mente il limite di corrente fino a 1 A +15% a O (cortocir- 
cuitato). 


PRECISIONE DI ALLINEAMENTO 
Le uscite a +20 V e -20 V si allineano entro |’1% con il 
comando di regolazione del rapporto di allineamento 
TRACKING in posizione fissa. (Con il comando in modalita 
variabile, I’uscita di allineamento negativa pud essere 
regolata da meno di O.5 V fino al valore impostato per 
l‘uscita positiva +5%.) 


REGOLAZIONE DEL CARICO 
Tutte le uscite: Meno di 0.01% pit 2 mV per una varia- 
zione da pieno carico a carico nella cor- 
rente in uscita. 


REGOLAZIONE DI LINEA 
Tutte le uscite: Meno di 0.01% pit 2 mV per qualunque 
variazione della tensione di linea entro i 
valori ammessi. 


PARD (ripple e rumori) 
Tutte le uscite: Meno di 0.35 mV rms/1.5 mV tra picchi 
(20 Hz - 20 MHz). 
Modo di corrente 


comune (CMI): Meno di 1 wV per tutte le uscite (20 Hz - 
20 MHz). 


INTERVALLO DI TEMPERATURE DI ESERCIZIO 
Da O a 40°C per I’uscita a valore pieno. A temperature 
superiori, la corrente in uscita viene modificata linearmen- 
te del 50% fino alla temperatura massima di 55 °C. 


COEFFICIENTE DI TEMPERATURA 
Tutte le uscite: Veriazione di tensione minore di 0.02% 
piu 1 mV per °C nell’intervallo operativo 
da O a 40 °C dopo un riscaldamento di 
30 minuti. 


STABILITA’ (DRIFT IN USCITA) 
Tutte le uscite: Meno di 0.1% pit di 5 mV (da CC a 20 


Tabella 1. Specifiche tecniche (continua) 


per 8 ore con valori di linea, carico e 
ambientali costanti, dopo un tempo di 
riscaldamento iniziale di 30 minuti. 


TEMPO DI RISPOSTA DEL TRANSITORIO DI CARICO 
Tutte le uscite: Meno di 50 ps perché il valore in uscita 
rientri_ nell’‘intervallo di 15 mV intorno 
alla tensione nominale in uscita dopo una 
variazione di carico da pieno carico meta 
carico o viceversa. 


OVERSHOOT DELLA TENSIONE IN USCITA 
Tutte le uscite: Durante l’accensione o lo spegnimento 
dell’alimentazione CA il valore dell’uscita 
piu overshoot non deve superare 1 V se 
il comando di regolazione dell’uscita é 
impostato su un valore minore di 1 V. Se 


INSTALLAZIONE 


VERIFICHE INIZIALI 

Prima di uscire dalla fabbrica lo strumento é stato verificato 
e riscontrato esente da difetti meccanici ed elettrici. Subito 
dopo il disimballaggio, verificare che lo strumento non 
presenti tracce di danni subiti durante il trasporto. Conser- 
vare tutto il materiale di imballaggio fino al termine della 
verifica. In caso di danni, inoltrare il reclamo al corriere e 
informare al pil presto possibile per conoscenza |’Uffico 
vendite e assistenza Hewlett-Packard. 


Controlli meccanici 

Verificare che non vi siano manopole o connettori rotti, che 
le superfici esterne del contenitore e del pannello frontale 
siano immuni da ammaccature o graffi, e che lo strumento 
non sia graffiato o rotto. 


Controlli elettrici 

Eseguire la PROCEDURA DI CONTROLLO ALL’ACCENSIO- 
NE indicata nel paragrafo seguente per verificare che 
l‘alimentatore funzioni correttamente. In alternativa, 
verificare piu. a fondo l|’alimentatore eseguendo il TEST 
PRESTAZIONALE della sezione INFORMAZIONI SULL’ASSI- 
STENZA. 


DATI DI INSTALLAZIONE 

Lo strumento viene fornito pronto per il funzionamento da 
banco. Prima di collegare lo strumento alla rete di alimenta- 
zione, leggere attentamente il paragrafo REQUISITI DI 
POTENZA IN INGRESSO. 


Posizionamento e raffreddamento 

Lo strumento é raffreddato ad aria. Posizionare lo strumen- 
to in modo tale che durante il funzionamento rimanga 
spazio sufficiente per la libera circolazione dell’aria sul retro 
e ai lati dello strumento. Lo strumento deve essere impiega- 
to in una zona con temperatura ambiente non superiore a 


il comando é impostato su un valore di 1 
V o superiore, non c’é overshoot. 


PRECISONE DEL MISURATORE: +0.5% + 2 conteggi a 
AISLE, BE He 


RISOLUZIONE DEL MISURATORE 
Tutte le uscite: Tensione 10 mV Corrente 10 mA 


DIMENSIONI 
212.3 mm x 88.1 mm x 269.2 mm 
(largh. x alt. x prof.) 


PESO: Peso netto 3.8 kg; peso con imballaggio 5.1 kg 


40°C. 


Ingombro dello strumento 
La Figura 1 mostra gli ingombri e le dimensioni dell’alimen- 
tatore. 


Montaggio in rack 

L’alimentatore pud essere montato in un rack standard da 
19", da solo 0 accanto a un’unita simile. Per gli accessori 
per il montaggio in rack, consultare la sezione ACCESSORI 
a pagina 6-4. Ogni kit per il montaggio in rack comprende 
istruzioni complete per |’installazione. 


L 88 Imm | 
3 4691n 


—_OONTONTAMA CT 


318.4 mm 
12534 in 


Figura 1. Ingombri dello strumento 


REQUISITI DI POTENZA IN INGRESSO 
A seconda dell’opzione di tensione di alimentazione ordina- 
ta, l’alimentatore é@ pronto a funzionare con una delle 


sorgenti di alimentazione elencate nella Tabella 1. Un’eti- 
chetta posta nel vano posteriore indica la tensione di 
ingresso nominale impostata in fabbrica per ogni alimenta- 
tore. 


Cavi di alimentazione 

Per proteggere l’operatore, si raccomanda di collegare a 
terra |l’alimentatore. Lo strumento é dotato di un cavo di 
alimentazione tripolare. Il terzo conduttore é il conduttore 
di terra; se il cavo é@ innestato in una presa tripolare, 
l’‘alimentatore é@ collegato a terra. 


L’alimentatore viene equipaggiato in fabbrica con un cavo 
di alimentazione di tipo adatto alle prese normalmente 
adottate nel paese di destinazione. Nel caso che sia 
necessario utilizzare un altro tipo di cavo, richiedere il cavo 
adatto al pit vicino Ufficio vendite HP. 


ISTRUZIONI PER IL FUNZIONAMENTO 


INTRODUZIONE 

La procedura seguente descrive l’uso dei comandi e degli 
indicatori del pannello frontale illustrati in Figura 2 e serve 
per un rapido controllo del corretto funzionamento dell’ali- 
mentatore. Non appena ricevuto lo strumento e prima di 
applicargli un carico costituito da un’apparecchiatura, 
eseguire questa procedura di controllo o la piu dettagliata 
procedura di controllo delle prestazioni inserita nella sezione 
relativa all’assistenza. 


|G) | HEWLETT BSG3OA 0-6v,200/0-190v,0.60 
PACKARD TRIPLE OUTPUT 00 POWER SUPPLY 


91888 1888) 


Figura 2. Comandi e indicatori del pannello frontale 


AVVERTENZA 


Prima di collegare I’alimentatore alla linea di alimentazio- 
ne, controllare I’etichetta del vano posteriore per verifi- 
care che I’opzione di tensione di alimentazione dell‘ali- 
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mentatore corrisponda alla tensione della linea impiega- 
ta. Se l’opzione non corrisponde alla tensione di linea, 
prima di applicare I’alimentazione consulatare il paragra- 
fo CAMBIO DELL’OPZIONE DI ALIMENTAZIONE nella 
sezione dedicata all’assistenza. 


PRECEDURA DI VERIFICA ALL’ACCENSIONE 


a. Collegate il cavo di alimentazione alla rete e accendere 
V'interrutore LINE @). 


b. Premere il tasto +6 V METER (2) e, senza carichi 


collegati, ruotare ilcomando +6 V CONTROL ® oltre 
il relativo intervallo, verificando che il voltmetro 
risponda al nuovo valore del comando e che I|’ampero- 
metro indichi O. 

c. Ruotare il comando +6 V VOLTAGE su 6 V e mettere 


in corto il terminale di uscita a +6 V sul terminale 


COM (comune) @ con un cavo di prova isolato. 
L’amperometro dovrebbe indicare una corrente di corto 
Circuito in uscita di circa 1.0 A. Togliere il corto 
circuito dai terminali di uscita. 


d. Premere il tasto +20 V METER ©) e ruotare il coman- 


do di regolazione del rapporto di allineamento ®M a 


fondo corsa in senso orario fino alla posizione fissa. 
Senza carichi collegati, variare la posizione del coman- 


do +20 V VOLTAGE © oltre il relativo intervallo, 


verificando che il voltmetro risponda al nuovo valore 
del comando e che |’amperometro indichi 0. 


e. Impostare il comando +20 V VOLTAGE © su 20e 
mettere in corto il terminale in uscita a +20 V @) sul 


terminale COM @) con un cavo di prova isolato. 


L’amperometro dovrebbe indicare una corrente di corto 
circuito in uscita di 0.55 A +5%. Togliere il corto 
circuito dai teminali di uscita. 

f. Ripetere i punti d. ed e. per l’uscita a -20 V. 

g. Regolare l’uscita a + 20 V sul valore 20 V. Poi, preme- 
re il tasto -20 V METER e verificare l’effetto prodotto 
dal comando di regolazione del rapporto di allineamen- 
to sulla tensione dell’uscita a -20 V. L’uscita -20 V 
deve essere regolabile da meno di 0.5 V fino a un 
massimo compreso tra 19 e 21 V. 


Se durante questa breve procedura di controllo o nel 
successivo uso dell’alimentatore si verifica un malfun- 
zionamento, consultare la sezione relativa all’assistenza, 
che contiene le procedure dettagliate di collaudo, diagnosi 
e taratura. 


FUNZIONAMENTO 

Questo alimentatore pud funzionare da solo oppure in 
parallelo o in serie con un altro alimentatore ( vedi paragrafi 
Funzionamento in parallelo e Funzionamento in serie). tutti 
i terminali di uscita sono isolati da terra. Le uscite a +20 V 
e a +6 V usano lo stesso terminale di uscita comune. 
Questo terminale comune (COM) o uno qualunque degli altri 
terminali di uscita pud essere collegato al telaio tramite il 


terminale di terra del pannello frontale (2 in Figura 2), 
oppure tutte le uscite possono essere lasciate libere. | 


carichi possono essere collegati separatamente tra ciascuno 

-dei terminali di uscita da O a +20 V e il terminale COM, o 
trai terminalia-20 Vea +20 V per unuscitadaO a 40 V. 
ogni tensione o corrente in uscita pud essere rapidamente 
selezionata come grandezza da monitorare, usando i 
pulsanti del misuratore. Per monitorare la tensione in uscita 
da O a 40 V, aggiungere le letture del voltmetro dell’uscita 
a +20 Ve-20 V eusare il misuratore a + 20 0 a-20 V per 
misurare la corrente. 


Comando di regolazione del rapporto di allineamento 
Con il comando di regolazione del rapporto di allineamento 
nella posizione fissa, la tensione dell’alimentatore a -20 V 
si allinea a quella dell’alimentatore a + 20 V entrol’1%, per 
praticita nel variare le tensioni simmetriche richieste dagli 
amplificatori in funzione e dagli altri circuiti che usano 
ingressi bilanciati positivi e negativi. 


Ruotare in senso antiorario il comando di regolazione del 
rapporto di allineamento al di la della posizione fissa per 
impostare la tensione dell’alimentatore a-20 V su un valore 
minore inferiore a quello dell’alimentatore a-20 V. L’alimen- 
tatore negativo pud essere impostato da un minimo inferio- 
re a 0.5 V aun massimo compreso entro il 5% dell’uscita 
dell’alimentatore a + 20 V. Una volta fatta questa imposta- 
zione, il comando della tensione a +20 V controlla ancora 
entrambe le uscite e mantiene un rapporto costante tra le 
relative tensioni. 


Circuiti di protezione da sovracorrente 


Limite di corrente a +20 V.Le uscitea +20 Vea -20 V 
sono protette separatamente contro i danni da sovraccarichi 
o corto circuiti tramite circuiti separati di limitazione della 
corrente, che limitano la corrente in uscita a0.55 A +5%. 
(Questo limite corrisponde al 110% dell’uscita nominale 
massima.) Se si collega un singolo carico tra le uscite a 
+ 20 V e-20 V, il circuito impostato per il limite di corrente 
minore limita l’uscita. Non si verificano degradazioni delle 
prestazioni dell’alimentatore se la corrente in uscita rimane 
al di sotto del valore limite di corrente. 


Foldback di corrente a +6 V. Il circuito di protezione contro 
sovraccarichi e corto circuiti dell’uscita a +6 V riduce il 
limite deila corrente in uscita man mano che diminuisce la 
tensione del terminale di uscita. (La regione di funzionamen- 
to dell’uscita a +6 V é racchiusa tra linee spesse in Figura 
4.) La corrente nominale massima di uscita é di 2.5 A e il 
limite di corrente é regolato in fabbrica per intervenire a 
2.75 A +5% quando I’uscita é a 6 V. A tensioni di uscita 
inferiori, il circuito riduce linearmente la massima corrente 
ottenibile in uscita finché fluisce 1 A +15% quando 
l’uscita 6 messa in corto. La corrente di corto circuito non 
puo essere regolata. 


NOTA 


Durante I’effettivo funzionamento delle uscite a +20 Vea 
+6 V, se una variazione del carico comporta il superamen- 
to del limite di corrente, il LED OLD si accende. Se si 
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Figura 3. Caratteristica del limite di corrente dell’ alimenta- 
tore 


verifica una situazione di sovraccarico, gli alimentatori a 
+ 20 V proteggono il carico limitando la corrente a 0.55 A 
e Il’alimentatore a +6 V protegge i! carico riducendo 
simultaneamente tensione e corrente nel campo di fol- 
dback, come indica la Figura 4. Gli alimentatoria +20 Ve 
a +6 Vhanno il ripristino automatico: quando il sovraccari- 
co viene tolto o eliminato, la tensione in uscita torna 
automaticamente al valore impostato in precedenza. 


Funzionamento oltre il valore nominale in uscita 
l’alimentatore pud riuscire a erogare tensioni e corrente 
maggiori dei suoi valori massimi nominali in uscita nel caso 
che la tensione di linea sia pari o superiore al suo valore 
nominale. ll campo di funzionamento pud essere ampliato 
fino al 5% al di sopra del valore nominale di uscita senza 
danneggiare |’alimentatore, ma in questa regione non 6 
garantito che le prestazioni rientrino nei valori indicati dalle 
specifiche. Se la tensione di rete viene mantenuta al limite 
superiore dell’intervallo di tensione iningresso, |’alimentato- 
re funziona probabilmente entro le specifiche fornite. 


Collegamento dei carichi 

Ogni carico deve essere collegato ai terminali di uscita 
dell’alimentatore per mezzo di coppie separate di fili. In 
questo modo si riducono al minimo gli effetti di mutuo 
accoppiamento trai carichi, e si sfrutta al massimo la bassa 
impedenza in uscita offerta dall’alimentatore. | fili dei carichi 
devono essere di sezione adeguata per mantenere una 
soddisfacente regolazione in corrispondenza del carico. 


Ogni coppia di fili deve essere piu corta possibile e intrec- 
ciata o schermata, per ridurre la cattura di rumore. Se si 
usa una schermatura, collegare un’estremita della scherma- 
tura al terminale di terra dell’alimentatore, e lasciare 


scollegata |’altra estremita. 


Se opportune considerazioni sui carichi richiedono di 
collocare i terminali di distribuzione della potenza in uscita 
lontani dall’alimentatore, i terminali di uscita dell’ alimentato- 
re devono essere collegati ai terminali di distribuzione 
remoti per mezzo di una coppia di fili intrecciati o scherma- 
ti, € ogni carico deve essere collegato separatamente ai 
terminali di distribuzione remoti. 


Funzionamento parallelo 

E’ possibile collegare in parallelo 2 o piu alimentatori in 
modo da ottere una corrente totale in uscita maggiore di 
quella ottenibile con un solo alimentatore. La corrente totale 
in uscita 6 data dalla somma della correnti in uscita dei 
singoli alimentatori. | comandi della tensione in uscita di 
uno degli alimentatori devono essere impostati sulla 
tensione in uscita desiderata; |’altro alimentatore deve 
essere impostato su un valore di tensione in uscita legger- 
mente maggiore. L’alimentatore regolato sulla tensione in 
uscita minore funge da sorgente di tensione costante, 
mentre l’alimentatore regolato sulla tensione in uscita 
maggiore funge da sorgente a corrente limitata, e fa cadere 
la sua tensione di uscita finché uguaglia quella dell’altro 
alimentatore. La sorgente a tensione costante fornisce solo 
quella frazione della corrente nominale in uscita che é 
necessaria per soddisfare la richiesta totale di corrente. 


Funzionamento in serie 

ll funzionamento in serie di 2 o piu alimentatori pud essere 
ottenuto fino al valore nominale di isolamento in uscita di 
uno qualunque degli alimentatori, per ottenere una tensione 
maggiore di quella ottenibile con un unico alimentatore. 
Due alimentatori collegati in serie possono essere fatti 
funzionare con un unico carico per entrambi gli alimentatori 
oppure con un Carico separato per ciascun alimentatore. Gli 
alimentatori descritti in questo manuale hanno un diodo a 
polarita inversa collegato ai terminali di uscita, in modo che 
facendo funzionare l|’alimentatore in serie con altri alimenta- 
tori, non c’é pericolo di danni in caso di corto circuito del 
carico o in caso di accensione di un alimentatore separata- 
mente dagli altri della serie. Usando questo tipo di collega- 
mento, la tensione in uscita é pari alla somma delle tensioni 
prodotte dai singoli alimentatori. Ciascuno degli alimentatori 
collegati in serie deve essere regolato in modo da ottenere 
la tensione globale in uscita desiderata. 


CONSIDERAZIONI SUI CARICHI 


Questa sezione fornisce informazioni sull’uso dell’alimenta- 
tore con diversi tipi di carichi collegati alla sua uscita. 


CARICHI PULSANTI 

L’alimentatore commuta automaticamente dal modo a 
tensione costante al modo con limite di corrente in presen- 
za di un aumento (rispetto al limite impostato) della corren- 
te in uscita. Anche se il limite impostato pud anche essere 
superiore alla corrente media in uscita, i picchi di corrente 
elevati (che si verificano in presenza di carichi pulsanti) 
possono superare il limite di corrente impostato, facendo 
commutare I’alimentatore e inducendo un peggioramento 
delle prestazioni. 
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CARICH!I CON CORRENTE INVERSA 

Un carico attivo collegato all’alimentatore pud in realta 
fornire una corrente inversa all’alimentatore durante una 
parte del suo ciclo di funzionamento. Una sorgente esterna 
puo essere allora impedita dal pompare corrente nell’alimen- 
tatore se non a prezzo di una perdita di regolazione e 
dell’eventuale danneggiamento del condensatore posto 
sull’uscita dell’alimentatore. Per evitare questi inconvenien- 
ti, 6 necessario precaricare |’alimentatore con un carico 
resistivo fittizio, in modo che l’alimentatore fornisca 
corrente per tutto il ciclo di funzionamento delle unita di 
carico. 


CONDENSATORE DI USCITA 

Un condensatore interno collegato tra i terminali in uscita 
dall’alimentatore aiuta a erogare impulsi di corrente elevati 
e di breve durata durante il funzionamento a tensione 
costante. L’aggiunta di una capacita all’esterno migliora 
questo comportamento con impulsi di corrente, ma diminui- 
sce il livello di protezione del carico fornito dal circuito di 
limitazione deila corrente. Infatti, un impulso di corrente 
elevato pud danneggiare i componenti del carico prima 
ancora che la corrente media in uscita sia abbastanza 
grande da attivare il circuito di limitazione della corrente. 


PROTEZIONE CONTRO UNA TENSIONE INVERSA 
Un diodo viene collegato trai terminali in uscita con polarita 
inversa. Questo diodo protegge i condensatori elettronici 
posti in uscita e i transistori di regolazione in serie dagli 
effetti prodotti da una tensione inversa applicata tra i 
terminali di uscita. Dato che i transistori di regolazione in 
serie non sono in grado di sopportare una tensione inversa, 
i diodi sono collegati anche tra di essi. Quando si usano 2 
alimentatori collegati in parallelo, questi diodi proteggono 
l’alimentatore non alimentato che é posto in parallelo con 
l‘alimentatore alimentato. 


Figura 4. Soluzione per carichi con corrente inversa 
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— fix 


AB 7t 

AS HE SPE E3630A = iy Hi FS Ue GE RE AE — A > 20 
Re SR > RA A Ee OR» fa es 
TE > ETRE A + ASH RBA © 


LEER 

7S BE ti 3 i — RRS as > UC TIRMERA LR 
ee HSE HHS Sit So AES Sha aS AD Be He Bl A BR SA Hae Hh Hs 
FLAY 32 tit Ro TERRE SSH» THAR AAA RRA 
Fata 2c sé > BAPE TE o ARTERY eS ea > ae 
BEAR FMR 2 AA Zc 2H AINE AN > FI 
EAR FF HAY a ES 1 © 


Ze} &a Bk 44 4S te (Electromagnetic Compat- 

ibility » EMC) 325k 

fm RA BURMAN ast > HA PRMAREREwAA 

PE Fk 

* TEC 1010-1 (1990)/ EN 61010 (1993) : RA fe HB 
Hy > Peri] >» Ae BES se AM AS OK 

> CSA C22.2NO.231: BRHRESRURENRE 
Bx 

- UL 1244: BRRBTH EM RAR a 

* EMC Directive 89/336/EEC: #§  & 38 (Council 
Directive) fil 7] AYA BA EE Re TEA EA @ BE ee 
(Approximation of the Laws of the Member States) 

* EN 55011 (1991) Group 1 ° Class A/CISPR11 (1990) : 1 
oe > EL AB Gd Be A (ISM) FR RR AS SE Be OZ PRR 
fe FF ERY Be hl Re HK 

* EN 50082-1 (1992) / 


ay 


TEC 801-2 (1991) : BF fe eS, (Electrostatic 
Discharge) #3 

IEC 801-3 (1984) : PCE PE FE KBB (Radiated 
Electromagnetic Field) #4 3K 

IEC 801-4 (1988) : Fe BS ER SR a AR fH (Electrical 


Fast Transient/Burst) 23 > 

fe 25 Ol FE 

Fe Ste Fd DA ge EY BR ER So CE MATA HR 
ie RS 3G BI A$ BT BT AY 8 eH Be — YP 
MG t— io FR"KR RRB» BHR 
FHM FH} 3 = 1993 » 4 = 1994 DAE HE) > SS 
WREAK BW > HRW SREY AR 
7K TERE © 


BO A AES AY A a GE 2 RN > SEE 
HY a — abe Be CY Se > SEH A ES BE LE 
an 7S FF] 2 BR > ik he SE Fe Te] BF a A TE RY 
Bal ° 
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iz JA 
338 Ej OE3 Be OF9 RE FL ARAT ae EY RG > HE 
BY5E FS 115 Vac 410% » 47-63 Hz HA © 


iz TA aut AA 

OE3 : 230 Vac + 10% » 47-63 Hz lig A 

OE9 : 100 Vac + 10% » 47-63 Hz ty A 

910: — 1 FEN HY BRE Be HEE Ft > 
Bel 2 is GE 28 Pt 

BA 


fe HY Ze ES HHA HP SPE LER A TS FUR Eo By Be 
Sw RE 2s — ERS > STA o GSR FIA 
AY ZB] HH Ze) © 
HP & 4 aft i 
5063-9767 


at BA 
Ze ee — BY PH 1 31/2" ' HEHE 19 BY 
ru Pe OR as 1 BEAR 


KSA BENE £500 BRK BSH See 
Hy ° 


art AB 

AS [i FS dR El) YY a 2S RS 
AA 0.5 BHF 0 BY) £20 Vie Re HH tig > Be — (LA OO 
Ell 6 (REE RG 2.5 SAS — i oh ba GE — io 3 (1H +20 
V Gd -20 V 36 re Re es te By A Ze A RSL BY O El 40 V AY 0.5 
Ze es ER — BS) HY Sito bo FRE Oat GR AE a8 nC Sto Be BAR HB HH BY 
MRE RG > 2 Sa te AR Eo FE UR EA AB BY = fie HH Ht 
— MIL is $0 A Shia Ad LOA Ba BE ER Be > AT» FE — BH 
Sia (52 FY 4 ES Be HE AY 


PRT 7a B80 4 ina #8 EL sea wk, Be BRAY PR BBD AE ° BK £20 V 
iy tH Jin (A PRAT Re: EER RRM eRe 
Ay FB i KA (nominal maximum) AY 100% © fig +6 V lige HE if 
BY) ia a GR ee BS AR BB Wt HT UK (current foldback) ## TE » 
Ty] ER > BREA | ZH 
Bit © xa TA 6 V B50 HH Sina OY EE Wik BES el) > RE be By Sain FT 
Ee? TATE 6 RGRAY 2.75 eH Ba Se A RY 1 AGS 
[a] BR EAE, © 


Fer 7a BY HE oil] > BC i Se Be HH eS Se EZ Tk Eo HL 
Cp — lel FS BR SPE iil] Stk ase EE FEO EY 6 V > 55 — fial BA [ea] Ae Be Ee 
FE 0 Zl +20 V Be 0 Bi -20 V AY iy HH ia o tek He SE TE hE a 
fm AY Bat we S AEA > PRY PR CHE 
ie Ag 2 hE SR PE oF SE SS PE sl SS 
#9 Bl) "Fixed" {iz et RF > We Rep a SE Bit HH ia A EY 1: I 
iE MESS © ff aed +20 V RARE > PE 
SB ETE RH Sia ZE 1% ZY °F ER ES SE Hl SE 
Se, MEF St EN YES A A TEL A> eS TE BRE Sha HG OT) HR 
HY BATE MES BSL o FEL BRL F 


FR HE Mia EE a BE ER TS a is So TE RE SS Hl 


FF SS BE AR 2S SH Od BS Se EE «> «BUS ATE Ht 
RE 28 Wt HH Sita 5% 12 PAY Be A fa BR ES 0.5 (RRO | 
{iE 3 Fie] © — Eh 5G BE SS PE ll SB EES > IF A 
Be £3 Wt oi A RY LS EE > BRR 120 V HE 
fi ZE O El) +20 V gy HH Sit FA BEL — ER 


RH AA — aR ES OER BAB ~ = +6 V a 
fia > +20 V fit HH this 82-20 V A HH ASE Re. — Ay 
Bat » —( Ht > R= SBR oO 
i Sit 303 ES = E> DRE 
7 bo BRHRAEHT MEAS RRRES SA BR 
Sig ° BRS BRMEBY 115 Vac +10% » 47-63 Hz MAS > A 
7a hd (18d RB FS RSET» TY BEFZ 100 B 230 Vac AMMA 


Tete 1 iN 


3S iit BS ae ai A 
AME 1115 Vac +10% » 47-63 Hz» 115 VA» 84 W 
OE9_: 100 Vac +10% » 47-63 Hz» 115 VA > 84.W 
OE3_: 230 Vac +10% » 47-63 Hz» 115 VA» 84 W 


TB ort Say WH 2 5 BY RE 
0 BY +20 V Sir Hi tig + de A FR GE Bit HH BE YS 0.5 A o KG 
Be iy HY FS Ui S055 A 15% > GE VEER El SS SS 
{8 GE RE 2S AY a HH Shia BER Fl AE HE ys BE KK 
{i ° FB Wit AE (8 BS BN $F NR fi tA 


OB) +6 V BiH tig: Ze 6 TR ERIRR > BA SE RH 
fy 2.5 A ° Sse HY Fe Ry oH A it Be SE 
WE DK © FE Wik HT a AB AR AD hig ZE: 6 RR PAY 2.75 
A E5% » Pith ERR Yok > FS Tit AR Hl) BR CE HL EY 0 
RES RRA 1 A +15% © 


iB it 6 tH (TRACKING ACCURACY) 
#4 16 BE (TRACKING) ft 38 #2 fill Ht 8 5E ZE Fixed (7 
IF > +20 V Be -20 V Say HH tia LBA ZE 1% ZA © (FE By 
TE ESE BSUS > 5 BRE RR ST RS 0.5 V He 
38 ETE an HH ita EY 5% ZA o ) 


8B ai (LOAD REGULATION) 


Fo Ea aH Sig SE Ok HE Ea SE Pw YB Uc RS 
0.01% JM_E 2mvV ° 


RRR E 
AYA BH i: FE A ER LS 
0.01% #N_E 2mV o 


aft 78 Bn | (Ripple and Noise » PARD) 
Bg aH ts {EE HS 0.35 mV rms/1.5 mV p-p (20 Hz-20 
MHz) ° 


Fe BR Ba SAH ha (20 Hz-20 MHz) {FS 
l1uAe 


(nominal input) ° Ax ft Fe 83 SE 4a BY 4} BE Sh = Rh BE Hh BY 
Sit ¢ RiiBRRRRRAREBEE RAS Lo 
FY SLAY PR BRAKE © 


Ai BE OA BS ASK RB OR BB A HD HEE 3 it A YR AR BS HEE 
BEE ARES RR AY EM > SE > BER RUBS 
32 HR IE EAS PRB > TEASE ABT TE RB © 


i R BR HR HP 3 oR 
100/115 Vac 1.6A 2110-0918 
230 Vac 1.0A 2110-0599 
RE 


DORE | 3) Hs FM BE ESS SE 


RE ee 
2 RE BH FER OO BI 40°C o EREBHBE 
“PR > gy oH BS Ore Ze Be Sh YR EE 55°C RR ERR 50% © 


im FS He BY 
Fry i 1 tig: Ae BE 30 5) Bae > $2 EA BE BI EO 
240°C ZH > SC AEN KSEE REN BILE 
i 0.02% fM_E 1 mV ° 


fe Ze TE (30 #45 Si SRS » OUTPUT DRIFT) 
Fi BH hs: BE 30 5} > TEER. 
BBR BE 8 RFPS > Hy Hi ES EHS 0.1% DE 5 mV 
(4. Fi BI 20 Hz) © 


B a Be @ R KH & fH (LOAD TRANSIENT 
RESPONSE TIME) 
AA a hig | BEES RSI ER RI) Wee 
{te > Bay HH 7g Dak El 2S A a RY 15 mV PA 
RE 50 usec } RZIRR © 


a3 HH 2 MB #8 i HE (OUTPUT VOLTAGE OVER- 
SHOOT) 
RA MH: ESE Ui LR BRN TE» AOS 
PE et $9 ea 0) SAE PSV» SU a PE A RS 
1 Vo ASE Hi HRY Ae BE EL V BR > RU 
St: aR o 


SR IA TEE > 40.5% +2 BY > ZE 25°C 45°C FRG © 


1% E& FE A FE (METER RESOLUTION) 
AAR ie: ERE 10mV i 10 mv 


Rt 
212.3 mmW x 88.1 mmH x 269.2 mmD 
(8.354 inW x 3.469 inH x 10.591 inD) 


HM: 4H 3.8 Kg (8.4 lbs) > RYH 5.1 Kg (11.3 lbs) 


ER 


EMRE 

HRZH > DARA. PSRRS > BARMERA 
BiH Hit ¢ RB—-ARH > MARAE 
RAB o RMA BRA BRA Se RAIL o A 
RRR > BRAMRA a BH > we RA 
BEARA FREER EL o 


MRitRe 

I TE ES ETS We EF RS A Te BB» OR BSE 
RRARKRHRAMRRAK > MARR A AR 
BURA © 


2etwae 
ATT F fa & a BY ° BA Ot & A HF 1 (TURN-ON 
CHECKOUT PROCEDURE) » JA  && 2 Wi GE HE 38 IE 3 E 
fF o BH > DURGA A RHR ' HREM) 5c EH 
Be Zt RR a8 © 


RRA 

7S fi ao 28 HE EHR > LARPS LPR TE o FEE 
REIMER A mR MARR KH 
fj 0 


i RG 

AS fi at Xe 28 Se ASN > FR be PY 2 ed GE oo Ze SY 
Ei FA it 2) he $4 Sl PR RA oe ERR 
FE Jed a8 Yih BE 7S RBH 40°C AHH TT BEA 


ra 8 
Teal 1 ‘Dil PPE abe HH is GE RSS BY eB I BR 


SR Re i 

7S GE AE 28 FT gS eS ZEAE 19 inch FORA HE > BK 
RMR eRe RSS aA ME, Re 
FA GA RAR SS A > RRR BST ABH 
Seta 7R ° 


ti AS aR 

AR PAT] SS AY RB PY 7S SSE» AR HER 2S OY EPR 
is | — fe eR PE o RBM LR 
TRERAB SHAR A BREE o 


Ua iS 7 RRR TEA > AGES KF LI BE HH 
GE FRE a Bc i — fee = HS A HR oS S 1 Oe eh 
> SR RMGA BENE > Heal se ee 
ith o 


As. i is GE S23 ZE R(T SE 2 YH 
Mi RARER ABER RR > BEA 
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HP Fa RR FB SRB HL © 


269.2 mm 


3 469in 10.591 in 


12.534 in 


1. a0 
Se fE ta 


fii 

“FB Ta BS > BR woe A Be en tS Hl SAF a eS BY EA > 20 
fl 2 Ata > EB (Fs GR HE 28 IE He a FAY Eo HE 
FE WC El BE AE RF LA Be ih TE RE EE AA ae > R 
is (ARAL > BR PRATER ME > LETTS 
RRA RMR ° 


2.0.8 See 


oe OUT TE 


E6300 0-ev.2 £2 /0- 1 20v.0.08 
Noes 


168850 


840 VOC MAX TO 
eS 


> odode 


Fil 2. i Hw $e SE Ae HG BE 


ZHRERAURERSAA? REKRSL HER? 
YRLERSHORBERRARTEAHRKE 
B-KcowmWREARAHRBERTHAS> AH 
RERZH > ASAKRESH PH  KRRERE 
5H 4% 4% | (LINE VOLTAGE OPTION CONVERSION) #8 
Hy 0 


HMMRA RE 
a. 31 82 FS UR RR El BR > eH LINE BABA © BAS © 
b. $F +6 V METER BR O> JERR ER BES 
By > S84 +6 V VOLTAGE # ffi] @ © WY BA > Uf 
Ag Ze SE at AY Be A Bee EY BSE TC 
MASHER BS 
c. #52 +6 V VOLTAGEP MBAR ORR > WHA 
4G RN AS | BR GE +6 V HF ig © ZE COM ££ [A] big 
© Ka PS > CORRES aT EMMI LOAN ER 
fgg Ci et ik © ty Ce AS Be Ba Hs he BY RB SBR 
d. fF +20 V METER BARA © > GRRE St he WIE Ht 
28 P22 Fill HE © Zl Fixed (Wi ° ERA AMR F > 
at +20 V VOLTAGE #2 i] @ © WBA > WH 
Fe SB at BY a (ae A BE i > Th 
R&T RS o 
e. 352 420 V VOLTAGE #* #i #f © & 20 (RE > iE 
(5 FA #8 RY NS | RE +20 V ey HH Siig © ZE COM 
[ea] Sita © RA BR > RRA HS HT BTR AR 0.55 A 5% BY 
ed BS iy HB Ut © PA RS A RY BERR O° 
f. Spy -20 V BH eo ak > te EA Rd) 
(e)° 
ag 3 +20 V By HH tia FS 20 TR EF > RRIF -20V 
METER BH BY > 1G RFE -20 V HH BB EME 
38 fe 4) FH) KES oo 2% -20 V Bay HH tt EEE S05 (R 
fe Bl KAA 19-21 (REF ZS © 


ae 


AU FR saa lel FE BS i HF A 1 A HE a > BES 
HREM MM > HEAME AA ME > ET eM 
ay > HACE TE BR Be abel ALTE © 


RTE 

AS Gl ABE RR 2S TB al) BE > ale BS ft PRR a8 I 
Be AS BRE A (Ge ' Ie BPR TF | BEE) o AIA 
iy 1 Sina 2A Bi fe Hh ha ABR > Tf £20 V Be +6 V BH hin FE HA 
— {fel Fe a] Bs HH thts o-3 FE Ta] tig (COM) BR EE — it HH Sita FY 
Ti A EY Be Se tt (HH 2 HAY © ) SERRA He > BL > 
FRR Aa AS HE ia 2B SS BY ETP BER AR o UK FT {A all te BE — 
(i O Bl) +20 V Fo i HH tia 8 FE Te Shia ZF] >» BRE -20 V Bd +20 
V tig HH ti 3 FASE BE > DLPE HE O BI 40 V AY A A Bia th in ° 
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455 (1 eh ts PE Ae SR SRE Hy LE aS Se de GR RB 
BY o #3 Sibi O BY 40 V Rds MBS > 1811 +20 VB -20V 
iy 1 id PEST A BML > GEA +20 V BR -20 VERSE 
wi © . 


iB Hit 38 $2 Fil 

ES 16 BES EF hl Gt EY Fixed ARF > -200 V HBB 
IE BE +20 V PERE BRR 1D ZA > PBB KE 
SHH 7B i IE OR A BR) FS BC A A 
(symmetrical) # BRAY (Lb Fi (Et © 


a RS St ihe BS IE hE SE PE Hell BEB Fixed (2 > wf BE -20 
V it AES +20 V Ho BBR BSE 
BS 0.5 (R$ BY Be 7) A BS +20 V GE RE BS i HY a 5% A 
By A {A ZR o — BRE SEM > +200V BRHAE 
15 PR FE rit) Ps TL Sh > se BS Sn ER SF SEEK o 
18 ak (RS BIB . 
+20 V GAR Hl] © +20 V Be -20 V By HH ba oo 5 A a BY 
RRR BER SANRTRANBRURMER 
0.55 A +5% ° (ia = Be A FE i HY - 110%) o AUR — 
BY i By Ze +20 V Ed -20 V ey 1 Siig 7 FA SE E> BE UE BR ll BE 
ADB) 2 SE ES BS HE Sy BI ll By Si, © AU SR ay OE 
EER Hl ZA > HERR SSRI E RE @ BIER 
Re ° 

+6 V PRT eo HE Hh bin D> +6 V BT a BY 
i BY D5 55S BS OR ae FB Yk (ER BH FAY BR Hil] © (46 V BY 
HH AY Be Ee a fil 4. A RY GL] +) By Shi SO TR EF 
Bo RAFT RMB 25A> HRB RR > + 
2.75 A +5% FARR (E o TERRE AY Ri eB > Se in 
3 +E FG BSR > PR ae BR BRE He ER ae KS tS) 
1A +15% Bik ° FERS ES iit A PRE a © 


WEE 


Mt zi 7 +20V BR +6 V Hr th 3 OD HOR SR EH OR > to 
RA RH ee UPR BAB th $e > BR] OL LED 
TREBLE o wRBRAREE > +20VEKRS 
Re] SAAOSSA > URBAR? MIOVERS 
A @ lS RA 4 RHE ERR ER o +20 
VA+OVERBEARERH >? HE > FBR 
RARER ER MHERKHAHRARNRAK 
REA © 

#B aA fH ZIRE 

U1 SR SRS BE TES WS EE ESS AB > AR RS 
2a LHRH ARPHRRAKRERMUNREREH o AE 
EBS OY BR ERR AA a 5% FRE > A GSK 
BUI > (SE FI TERE HAE RE ARMS oo PR 


fy Ud > ACSA BAS EE ME SS CE A > 
AE ESS HE HE ILLS PEE 


\.0.85A 1.6A 7 
$j Bs BE Bit ZEA A 
BY REM E +/-15% 


BEE : TPR ARREST ad Ii bo 
FER PRE RS 2.75A +/-5% » FEE Raa 
Fel > BEPRAY REUTER ES TERRE RK © 


3.6 V eRe Sh BS iR BSTE 


iB 

SHAME BRAS AW SRR > ORE BRR 
SMM Hit oH aeROARZCHN ERA WE 
(mutual coupling effects) » Mf 76 ti Fl] Fa GE Fe 28 AY 16 St 14 BA 
FURS BERG o Fa RR HY BLAS DH > DAA a io BY 
Baze ° 


$e SS SH HE AR EH BT BE > WE A 8B eK (twisted) 
BY BF WETK (shielded) » DA Yee (ES | HEA (noise pick-up) ° A 
Se (EF A i SER» Se ERS BH ee BY — SB 
BY > 55—lia OR Ae ZE AR BRB 


ROR aS ee He SE Es 28s YP 
4S} ffi tig (distribution terminals) » FHS Pet es YR HE RE SS ae HY ig FE 
a (2 A — SY SS RR RR > RGR TT fin > A 
#5 (5 ay PE BY AB a SE HEB SR Sino 


it HF (Parallel Operation) 

Pal {ial BK SE SS BY FU GE 2S] Se DAT 
— GE RE 28 BY (58 Fd 8 ae ih oR A Lt et EE 
a 60 HH 7 Ui HY REAL o SE — FB Us GE 2S AY 
SH HE EK SLE TE A fe SA E> TT A 
das Fl) eae EAR ren BY a Ho Sy BB GY GE 
ait OL FS Ue] EP > TT BY ee LY 8 
(FRR Bit RERRHER > Bena 
HE HE ae FAI FS Eo aK TEE BG RS Be 
BA — BB > VASE BRE TE FER © 
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eB FEE (Series Operation) 

BAKE SHRRKBAT SMBH > ARSE 
HRSA MHRA LBBB -KBBE 
ANSE PRHRNKBA WEE -AMRB Ew 
HES > REAR RSMAS A AMA oe FR 
( REGRHKBRBRARBt_MH CRRARH 
fi  » #e Sa Et ft Bt aS BRR EF > QU S 
BR RE—-HR RGR > HRKeNAR BSH 
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Ro 


Agee 
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HE AE AEE» 
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Oi (Se ZEW A) FY RE ae PR > 
Bl Cw (crossover) 4 ~ HEHE REE © ; 
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load resistor) > (3: 7 Ht RE 28 8) Ze i ay Se a AY SS TH PR FA 
PAR Bi ° 


Gath ee 
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Ve SATAL > tah Bh te Ge ee Td A ee ER oo LE Sh 
4S ALO es He A A ERE > (a 
FS fil] BS AT He GE AY a Pe Eo Ts LR OY Re HE BE 
ey tt Ui A A i BA Ue BR FPR PE > RGA 
TAMIL ° 


it [ey FS ORS BE — SBE a Eo 3 ll — 
fa HE OR ET i PA 2S Be GE ed fi Fa HE (series 
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So HSaRAHRRBRRAH ARR Aime 
HG 11, PS Be ZEB Be HH hig oo BS GE RE BER BRE > 3 
is — #5 HS PR ee BE YE Bh (energized) Ht HE 25 We BE BR EY FE YE 
By GE RR 2S © 


4E'N SUAVE ETE, 
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FER SA 


4. FRSA RAR 
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Figure A-1. Block Diagram 


PRINCIPLES OF OPERATION 
(Block Diagram Overview) 


This section presents the principles of operation of the 
E3630A Triple Output Power Supply. Throughout this 
discussion, refer to both the block diagram of Figure A-1 
and the schematic diagrams at the rear of the manual. 


The two primary windings of the power transformer are 
connected in one of three different ways by setting the two 
slide switches mounted on the circuit board. These switch- 
es select one of the nominal ac input voltages for which 
the supply is designed: 100 V, 115 V, or 230 V. 


The transformer secondaries, together with rectifiers and 
capacitor filters, provide raw de for the three output 
regulator cirtuits and for another regulator that provides 
reference and bias voltages to the output regulators. 


By comparing its output to a high-stability reference, the O 
to +6-volt regulator holds its output voltage at the value 
determined by a front panel control. Any error in the actual 
output as compared to the desired output is amplified by an 
operational amplifier and applied as feedback to control the 
conduction of a series regulator transistor. As a result, the 
voltage across the series transistor varies so as to hold the 
output voltage constant at the desired level. The high gain 
of the voltage comparison amplifier and the stability of the 
reference voltage ensure that input voltage or load current 
variations have little effect on the output voltage. 


The O to +6-volt output is protected by a current foldback 
limiter to minimize dissipation in the series regulator 
transistor during overloads. In a current foldback circuit, the 
current limit depends on the output terminal voltage. The 
current limit ranges from 2.75 A + 5% at 6 volts to 1A + 
15% with the output shorted. The operating region of the 
+ 6-volt regulator output is enclosed by a heavy line in 


Figure 3 of the operating section. If the operating point 
reaches the diagonal current limit line, a decrease in load 
resistance moves the operating point down the line, 
reducing the output voltage and current. Current foldback 
is controlled by a second operational amplifier (current 
comparison amplifier) in the regulator that monitors the dc 
output current. This current comparison amplifier takes 
control of the output away from the voltage comparison 
amplifier when the current reaches the design limit. Remov- 
ing the overload restores constant voltage operation 
automatically. 


The O to +20-volt regulator has a fixed current limit at 
105% of its 0.5 amp maximum rated output. The input ac 
line voltage is first applied to the preregulator which 
operates in conjunction with the SCR control circuit 
(preregulator control circuit) to rectify the tap switched AC 
voltage. This preregulator minimizes the power dissipated 
in the series regulating elements by controlling the dc level 
across the input filter capacitor, depending on the output 
voltage. To achieve this, tap switching is accomplished by 
two SCRs and one bridge diode (CR28, CR32 and CR26) 
and the SCR control circuit. This circuit allows the input 
capacitor to charge to one of two discrete voltage levels 
depending on the output required. 


When output voltage exceeds the reference level, the SCR 
control circuit fires two SCRs that cause the input capacitor 
to be charged to the voltage which is necessary for full 
output of the supply. When the two SCRs are not fired, the 
bridge diode CR26 conducts and half the voltage is applied 
to series pass transistor Q9. 


The O to -20-volt regulator is, in turn, similar to the 
+ 20-volt regulator except that it resembles a complemen- 
tary mirror image of the latter. The output voltages of the 
+ 20-volt and -20-volt supplies are both set by the same 
front panel control and track each other within 1% in the 
fixed tracking ratio mode. Precise tracking of the two 
outputs is achieved by controlling the positive output 
conventionally and using that output as the reference 
voltage for the negative output. 


The reference and bias supply powers the operation amplifi- 
ers and provides reference and bias voltages for the output 
regulators. The display power circuit provides voltage 
which is used by the A/D converter and display. 


The turn-on/turn-off control circuit prevents output tran- 
sients when the supply is turned on or off. It does this by 
delaying the application of certain bias and reference 
voltages at turn-on and removing them shortly after turn- 
off. 


Three meter push-button switches select which of the 
supplies has its output voltage and current indicated on the 
front panel meters. 


Diode CR2, CR3, and CR4 are connected across the output 
terminals in reverse polarity. They protect the output 
electrolytic capacitor and the series regulator transistors 
from a reverse voltage applied across the output terminals. 


MAINTENANCE 


INTRODUCTION 

This section provides performance test, troubleshooting 
information, and adjustment and calibration procedures. 
The following operation verification tests comprise a short 
procedure to verify that the power supply is performing 
properly, without testing all specified parameters. 


If a fault is detected in the power supply while making the 
performance check or during normal operation, proceed to 
the troubleshooting procedures. After troubleshooting, 
perform any necessary adjustments and calibrations. 
Before returning the power supply to normal operation, 
repeat the performance check to ensure that the fault has 
been properly corrected and that no other faults exist. 


Test Equipment Required 
The following Table A-1 lists the equipment required to 
perform the various procedures described in this section. 


Table A-1. Test Equipment Required 


Sensitivity : 1 mV 
Accuracy : 5% 


Resolution : 100 nV 
Accuracy : 0.0035% 


Voltage Range : 240 Vdc 
Current Range : 10 Adc 
Open and short switches 
Transient on/off 


RMS Voltmeter 


Electronic Load 


TYPE REQUIRED CHARACTERISTICS RECOMMENDED 
MODEL 
Display transient response and ripple | HPS54600A 
and noise waveforms. 


Measure rms ripple and noise 
voltage. 


Oscilloscope Sensitivity : 100 pV 
Bandwidth : 20 MHz/100 MHz 


True rms, 20 MHz bandwidth 


Measure dc voltages. 


Measure load and line regulation. 


Resistive Loads (R,) 40 02 20 W, 2.4Q 20 W Measure ripple and noise. Pn ee ee 


HP3400B 


HP34401A 


HP6063A 


Table A-1. Test Equipment Required (Cont'd) 


Current Sampling 100 mQ 0.1% 15 W 


Resistor (Shunt) 


Variable Voltage 


Range : 85-130 and 200-260 


Vary ac input. 


Auto Transformer 


' 


Operation Verification Tests 

The following tests assure that the power supply is per- 
forming properly. They do not, however, check all the 
specified parameters tested in the complete performance 
test described below. Proceed as follows: 

a. Perform turn-on checkout procedure given in page 1-7. 
b. Perform the load regulation performance tests given in 

the following paragraphs. 


Line Voltage Option Conversion 

To convert the supply from one line voltage option to 

another, the following three steps are necessary: 

a. After making certain that the line cord is disconnected 
from a source of power, remove the top cover from the 
supply and set the two sections of the line voltage 
selector switch for the desired line voltage (see Figure 
A-2). 

b. Check the rating of the installed fuse and replace it 
with the correct value, if necessary. For Option OE3, 
use a slow-blow 1.0-amp fuse. For standard and Option 
OE9, use a slow-blow 1.6-amp fuse. 

c. Mark the instrument clearly with a tag or label indicat- 
ing the correct line voltage to be used. 


Figure A- 2. Line Voltage Selector (set for 115 Vac) 


PERFORMANCE TESTS 

The following paragraphs provide test procedures for 
verifying the power supply’s compliance with the specifica- 
tions of Table 1. Proceed to the troubleshooting procedures 
if you observe any out of specification performance. 


CAUTION 


Before applying power to the supply, make certain 
that its line voltage selector switch (S2) is set for 
the line voltage to be used. (See CAUTION notice 
in operating section for additional information on 


SZ) 
General Measurement Techniques 


Connecting Measuring Devices. To achieve valid results 


when measuring load regulation, ripple and noise, and 
transient response time of the supply, measuring devices 
must be connected as close to the output terminals as 
possible. A measurement made across the load includes the 
impedance of the leads to the load. The impedance of the 
load leads can easily be several orders of the magnitude 
greater than the supply impedance and thus invalidate the 
measurement. To avoid mutual coupling effects, each 
measuring device must be connected directly to the output 
terminals by separate pairs of leads. 


When performance measurements are made at the front 
terminals (Figure A-3) the load should be plugged into the 
front of the terminals at (B) while the monitoring device is 
connected to a small lead or bus wire inserted through the 
hole in the neck of the binding post at (A). Connecting the 
measuring device at (B) would result in a measurement that 
includes the resistance of the leads between the output 
terminals and the point of connection. 


OUTPUT TERMINAL 


— 


LOAD LEAD 


MONITOR HERE ree 


Figure A-3. Front Panel Terminal Connections 


Selecting Load Resistors. Power supply specifications are 
checked with a full load resistance connected across the 
supply output. The resistance and wattage of the load 
resistor, therefore, must permit operation of the supply at 
its rated output voltage and current. For example, a supply 
rated at 20 volts and 0.5 amperes would require a load 
resistance of 40 Q at the rated output voltage.The wattage 
rating of this resistor would have to be at least 20 watts. 


Electronic Load. Some of the performance test procedures 
use an electronic load to test the supply quickly and 
accurately. An electronic load is considerably easier to use 
than a load resistor. It eliminates the need for connecting 
resistors or rheostats in parallel to handle the power, it is 
much more stable than a carbon-pile load. It is easier to 
switch between load conditions as required for the load 
regulation and load transient response tests. 


Output Current Measurement. For accurate output current 
measurements, a current sampling resistor should be 
inserted between the load and the output of the supply. To 
simplify grounding problems, one end of this sampling 


resistor should be connected to the same output terminal 
of the supply which will be shorted to ground. An accurate 
voltmeter is then placed across the sampling resistor and 
the output current calculated by dividing the voltage across 
the sampling resistor by its ohmic value. The total resis- 
tance of the series combination should be equal to the full 
load resistance as determined in the preceding paragraphs. 
Of course, if the value of the sampling resistor is very low 
when compared to the full load resistance, the value of the 
sampling resistor may be ignored. The meter shunt recom- 
mended in Table A-1, for example, has a resistance of only 
100 mQ and can be neglected when calculating the load 
resistance of the supply. Figure A-4 shows a four terminal 
meter shunt. The load current through a shunt must be fed 
from the extremes of the wire leading to the resistor while 
the sampling connections are made as close as possible to 
the resistance portion itself. 


CURRENT SAMPLING 
EXTERNAL TERMINALS 


LOAD 


TO UNGROUNDED 
TERMINAL OF 


TO GROUNDED 
TERMINAL OF 


POWER SUPPLY POWER SUPPLY 


SAMPLING 
RESISTOR 
LOAD 
TERMINALS 


Figure A-4. Current Sampling Resistor Connections 


Rated Output, Tracking, Meter Accuracy, and Cur- 
rent Limit 

To check that all supplies will furnish their maximum rated 
output voltage and current, that the + 20V outputs track 
each other, that the front panel meters are accurate, and 
that the current limit circuits function, proceed as follows: 


Voltmeter Accuracy 

a. With no loads connected: turn on the supply, connect 
a digital voltmeter between the +20V terminal and 
common (COM), and set the +20V VOLTAGE control 
so that the DVM indication is as near as possible to 17 
volts. 

b. Push the +20V METER switch on and check the front 
panel voltmeter indication. It should be within +(0.5% 
+ 2 counts) of the DVM indication (16.90V to 17.10V). 

c. Set the TRACKING RATIO control to the FIXED posi- 
tion, and check the + 20V and -20V ranges of the front 
panel voltmeter similarly by connecting the DVM to 
each of these outputs in turn, setting the + 20V VOLT- 
AGE control for a 20 volts DVM indication, and verify- 
ing that the panel meter is accurate within +(0.5% + 
2 counts) (19.7V to 20.3V). 


Tracking 
d. Connect the DVM to the +20V output, set the + 20V 
VOLTAGE control for a DVM indication of 20 volts, and 
reconnect the DVM to the -20V output without disturb- 
ing the voltage control. The voltage at the -20V output 
should be within 1% of the +20V output (19.8V to 
20.2V). 
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Variable Tracking Ratio 

Leave the +20V VOLTAGE control set as in step (d), 
and use a DVM to monitor the voltage of the -20V 
supply while adjusting the TRACKING RATIO control 
over its VARIABLE range. The -20V supply should be 
capable of being adjusted from less than O.5 volts to 
between 19 to 21 volts. Return the TRACKING RATIO 
control to the FIXED position. 


NOTE 


Leave the TRACKING RATIO control in the FIXED 
position throughout the reminder of the perfor- 
mance test. 


Rated Output and Ammeter Accuracy 
Connect two 40 Q 20 W load resistors across both of 
the 20V outputs of the supply and set the +20V 
VOLTAGE control for +20 V outputs. (All supplies 
must be fully loaded while checking the rated output 
voltage and current of each supply.) 
Connect the test setup shown Figure A-5 to the +6V 
output. Make the total resistance of R, and the current 
sampling resistor equal to 2.4Q to permit operating the 
output at full load. R, should have a power rating of at 
least 20 watts. 
Close the switch and set the +6V VOLTAGE control so 
that the DVM indicates a voltage drop across the 
current sampling resistor that corresponds to a current 
of 2.5 amps. 
Push the +6V METER switch and verify that the front 
panel ammeter indication is within +(0.5% + 2 counts) 
of 2.5 amps (2.47A to 2.53A). 
Check the rated output and ammeter accuracy of the 
+20V and -20V supplies similarly by connecting the 
test setup of Figure A-5 to each output in turn. For 
each 20V supply: make the total resistance of R, and 
the current sampling resistor 40 Q, set the +20V 
VOLTAGE control for a current indication on the DVM 
of 0.5 A, check that the panel meter indication is 
within +(0.5% + 2 counts) of 0.5 A (0.48A to 0.52A). 


POWER SUPPLY 
UNDER TEST 


DIGITAL 
VOLTMETER 


CURRENT 
SAMPLING 
RESISTOR 


Figure A-5. Output Current, Test Set Up 


Current Limit 

k. Disconnect all loads from the supply. 

1. Connect the test setup shown in Figure A-5 to the 
+ 20-volt output. Substitute a short for R, and leave the 
load circuit switch open. 

m. Set the voltage of the + 20V supplies to 20 volts. 

Close the load switch and determine the current flow 

through the current sampling resistor (meter shunt) by 

measuring its voltage drop with the DVM. The current 

should be 0.55A+5% (0.5225A to 0.57754). 

o. Check the current limit of the -20V supply in the same 
Way. Its short-circuit current should also be 
0.55A+5% (0.5225A to 0.5775A). 

p. Connect the test setup shown in Figure A-5 to the 
+6V output. Close the switch, set the total resistance 
of R, and the current sampling resistor to an initial 
value of 2.4 Q or greater, and set the output voltage to 
6 volts. 

q. Reduce the value of R, gradually while observing the 
output current indicated by the DVM. The current 
should increase to a maximum of 2.75A+5% 
(2.6125A to 2.8875A) before it begins to decrease. 

r. Connect a short across R, and then recheck the current 
indicated by the DVM. The short-circuit current of this 
output should be 1A +15% (0.85A to 1.15A). Discon- 
nect the test setup from the supply. 


SS 


Load Regulation (Load Effect) 

Definition: The change, AEpyr, in the static value of dc 
output voltage resulting from a change in load resistance 
from open circuit to the value that yields maximum rated 
output current (or vice versa). 


To check the load regulation: 

a. Connect the test equipment across the output of the 
+ 20V supply as shown in Figure A-6. Operate the elec- 
tronic load in constant current mode and set its current 
to the full rated value of the + 20V supply. 

b. Turn on the supply and adjust its voltage to its maxi- 
mum rated value. 

c. Record the voltage indicated on the DVM. 

d. Operate the electronic load in open (input off) mode 
and recheck the DVM indication after reading settles. 
It should be within 0.01% plus 2mV of the reading in 
step (c). 

e. Repeat steps (a) through (d) for each of the remaining 
supply outputs. 


+ 


ELECTRONIC 


REGULATED 
LOAD 


SOURCE 


A regulated AC source is used in this load effect testing configuration to 


maintain the AC input at a predetermined value. This will ensure thal the test 


results reflect changes in Vqujy only with respect to load current changes. 


Figure A-6. Basic Test Setup 
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Line Regulation (Source Effect) 

Definition: The change, AE guy, in the static value of dc 
output voltage resulting from a change in ac input voltage 
from a minimum to a maximum value (+ 10% of nominal 
voltage). 


To check the line regulation: 

a. Connect a variable autotransformer between the input 
power source and the power supply line plug. 

b. Connect the test equipment across the output of the 
+ 20V supply as shown in Figure A-6. Operate the elec- 
tronic load in constant current mode and set its current 
to the full rated value of the + 20V supply. 

c. Adjust the autotransformer for a low line input (-10% 
of nominal voltage). 

d. Turn on the power, adjust the output of the supply to 
its maximum rated voltage, and record the DVM indica- 
tion. 

e. Adjust the autotransformer for high line voltage input 
(+10% of nominal voltage) and recheck the DVM 
indication. It should be within 0.01% plus 2mV of the 
reading in step (d). 

f. Repeat steps (b) through (e) for each of the remaining 
supply outputs. 


Ripple and Noise 

Definition: Ripple and noise are measured in the rms or 
peak-to-peak value over a 20 Hz to 20 MHz bandwidth. 
Fluctuations below the lower frequency limit are treated as 
drift. 


RMS Measurement 

The rms measurement is not an ideal representation of the 
noise, since fairly high output noise spikes of short duration 
could be present in the ripple and not appreciably increase 
the rms value. 


To measure the ripple and noise of the rms value on each 

output supply output: 

a. Connect the test equipment across the output of the 
+ 20V supply as shown in Figure A-7. 
Turn on the supply and push + 20V METER switch. 

c. Turn up output voltage to the full rated value. 

d. Check that the rms noise voltage at the true rms 
voltmeter is less than 0.35mV. 

e. Repeat for the remaining supply outputs. 


R: 2.4 ohms, 20 W for +6V output 
40 ohms, 20 W for +/- 20 V output 


Figure A-7. Ripple and Noise rms Measurement Test 
Setup 


Peak-to-Peak Measurement 

The peak-to-peak measurement is particularly important for 
applications where noise spikes could be detrimental to a 
sensitive load, such as logic circuitry. 


To measure the ripple and noise of the peak-to-peak value 

on each output supply output: 

a. Connect the test equipment across the output of the 

+ 20V supply as shown in Figure A-7, but replace the 

true rms voltmeter with the oscilloscope. 

Turn on the supply and push +20V METER switch. 

Turn up output voltage to the full rated value. 

d. Set the oscilloscope to AC mode and bandwidth to 20 
MHz. 

e. Check that the peak-to-peak noise is less than 1.5 mV. 

f. Repeat for the remaining supply outputs. 


oF 


Common Mode Current (CMI) 
Definition : Common mode current is that ac current 
component which exists between any or all supply or 
output lines and chassis ground. 


To measure the common mode current: 

a. Connect the full load for +6V output. 

b. Connect a 100 kQ resistor(R,) and a 2200 pF capacitor 
in parallel between common terminal(COM) and chassis 
ground. 

c. Connect the DVM across Rg. 

d. Turn on the supply. 


1820.00 
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e. Record the voltage across R, and convert it to current 
by dividing this voltage by Rg. 
f. Check that the current is less than 1 wA. 


Load Transient Response Time 

Definition : This is the time for the output voltage to return 
to within a specified band around its voltage following a 
change from full load to half load or half load to full load. 


To measure the load transient response time: 

a. Connect the test equipment across the output of the 

+ 20V supply as shown in Figure A-6, but replace the 

DVM with the oscilloscope. Operate the electronic load 

in constant current mode. 

Turn on the supply. 

Turn up output voltage to the full rated value. 

d. Set the electronic load to transient operation mode 
between one half of supply’s full rated value and 
supply’s full rated value at a 1 KHz rate with 50% duty 
cycle. 

e. Set the oscilloscope for ac coupling, internal sync and 
lock on either the positive or negative load transient. 

f. Adjust the oscilloscope to display transients as in 
Figure A-8. 

g. Check that the pulse width (t,-t,) of the transients at 
15 mV from the base line is no more than 50 wsec as 
shown. 

h. Repeat for the remaining supply outputs. 


(eis toy 


20.087 (iy 


Figure A-8. Load Transient Response Time Waveform 
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Stability (Drift) 

Definition: The change in output voltage (dc to 20 Hz) for 
the first 8 hours following a 30-minute warm-up period 
with constant input line voltage, constant load resistance 
and constant ambient temperature. 


To measure the stability: 

a. Connect the test equipment across the output of the 
+ 20V supply as shown in Figure A-6. 

b. Operate the electronic load in constant current mode 
and set its current to the full rated value of power 
supply. 

c. Turn on the supply. 

d. Turn up output voltage to the full rated value as read 
on the digital voltmeter. 

e. After a 30-minute warm-up, note the voltage on DVM. 

f. The output voltage reading should deviate less than 
0.1% plus 5 mV from the reading obtained in step e 
over a period of 8 hours. 

g. Repeat for the remaining supply outputs. 


TROUBLESHOOTING 


Before attempting to troubleshoot the power supply, ensure 
that the fault is with the supply and not with an associated 
piece of equipment. You can determine this without 
removing the covers from the power supply by using the 
appropriate portions of the "Performance Test" paragraph. 


CAUTION 


Before applying power to the supply, make certain 
that its line voltage selector switch (S2) is set for 
the line voltage to be used. 


Initial Troubleshooting Procedure 

If a malfunction is found, follow the steps below: 

a. Disconnect input power from the supply and remove all 
loads from the output. 

b. Table A-2 lists the symptoms and probable causes of 
several possible troubles. If the symptoms is one of 
those listed, make the recommended checks. 

c. If none of the symptoms of Table A-2 apply, proceed to 
Table A-3. This table provides an initial troubleshooting 
procedure that also directs you to the more detailed 
procedures which follow it. 


The numbered test points referred to in the troubleshooting 
procedures are identified on the circuit schematic at the 
rear of the manual. 


Open Fuse Troubleshooting 

Although transients or fatigue can cause a fuse to blow, it 
is a good idea to inspect the unit for obvious shorts such as 
damaged wiring, charred components, or extraneous metal 
parts or wire clippings in contact with circuit board conduc- 
tors before replacing the fuse. The rating of the correct 
replacement fuse depends on the line voltage option of the 
instrument: for Option OE3, use a slow-blow 1.0-amp fuse 
and standard and Option OE9, use a slow-blow 1.6-amp 
fuse. 


Table A-2. Miscellaneous Troubles 


SYMPTOM 


High ripple 


thru (r) on page A-5. 


Oscillation or poor transient 
response time 


C25. 


frequency ranges. 


C24. 


Output Voltage clamped 
above 10V for +20V output 


CHECK - PROBABLE CAUSE . 


a. Check operating setup for ground loops. 
b. Check main rectifiers(CR1, CR25, CR26) for open. | 
c. Supply may be operating in current limit mode. Check current limit adjustment, steps (k)! 


Will not current limit Check for open OR-gate diodes (CR7, CR11, CR18) or defective current limit amplifier (U2, 
U6, U8). 


Poor load and line regulation | a. Check bias and reference voltages, Table A-4. 
b. Check main rectifiers and filters for opens. 


a. High frequency oscillations (above 50 kHz) can be caused by an open C11, C20, or 
b. A defective output capacitor (C2, C3, or C4) can cause oscillations in one of many 


c. Oscillation only in the current limiting mode can be caused by an open C12, C19, or 


Transient voltage overshoot | a. Overshoot only in the -20V supply can be caused by a shorted Q3. 
at turn-on or turn-off b. Overshoot in all three supply outputs can be caused by an open Q2 or a shorted Q6. 
Excessive heat a. Check preregulator control circuit. Refer to Table A-8 and Table A-9. 
b. Check CR27, CR28, CR31, CR32 for short. 
Check preregulator control circuit. Refer to Table A-8 and Table A-9. 


Table A-3. Initial Troubleshooting Procedure 


Check output voltage of 


+20V supply. 


Check output voltage of -20V 
supply in fixed tracking ratio 


mode. 


Check output of +6V supply. 


High output voltage 
(higher than rating) 


Attempt to turn off 
Q9 by shorting emit- 
ter-to-base of Q9. 


Measure voltage at 


base of Q5. 


Normal 
Zero volts 


Output voltage lower 
or higher than rating 


Normal 


High, low, or zero 
output voltage. 


Normal 


High, low, or zero 
output voltage. 


Normal (+12V + 
5%) 

Voltage high 

Output voltage lower 
or higher than rating 


Normal (-5V + 
Voltage high 
Voltage low 


Normal (-12V + 5%) 


2%) 


High voltage 


Low voltage 


zero volt. 


volt. 


Measured voltage is more than 


O volt. 
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a. 


b. 
Cz 


Note: 


Output voltage remains high. 
Output voltage becomes near 


Measured voltage is less than O | a. 


Proceed to step (2). 

Check ac line fuse (F1). If blown, proceed to "Open 
Fuse Troubleshooting” paragraph. If not blown, 
check bias and reference voltages (Table A-4). 
Check bias and reference voltages (Table A-4). 


If + 20V and -20V outputs are both normal with no 
load, a supply might be current limiting under load. 
To check this adjustment see steps (I) thru (p) on 
page A-4. 

Proceed to -20V supply troubleshooting. 


If the output of this supply is normal unloaded but 
its voltage falls when loaded, check the current limit 
adjustment, steps (q) thru (t) on page A-4. 

Proceed to Table A-7. 


Proceed to step (3). 


Check U3 for short. 
Check U3 for open. 


A short within U2, U6, U8, UI or U14 can 
cause low +12V or -12V bias voltages. 


Proceed to step (3). 
Check U5 for open. 
Check U5 and Q2 for short. 


Proceed to + 20V supply troubleshooting, Table A- 
be 
Check U1 for short. 


Check U1 for open. 


Q9 shorted. 
Remove short and proceed to 
step (2). 


Check for open CR13 or R36 
and check for defective U6A. 
Check for defective Q5. 


Low output voltage 
(lower than rating) 


SYMPTOM 


High output voltage 
(more than 1% 
greater than + 20V 
supply in fixed 
tracking ratio mode) 


Low output voltage 
(more than 1% 
lower than +20V 
supply in fixed 
tracking ratio mode) 


Table A-5. + 20V Supply Troubleshooting (Cont'd) 


Measure voltage at 
the base of Q5. 


Eliminate current limit 
circuit as a source of 
trouble by disconnect- 


ing anode of CR11. 


Measure voltage at 
pin 3 of U6. 


Measured voltage is less than 
O volt. 
Measures voltage is more than 
O volt. 


Output voltage increases. 
Output voltage remains low. 


Measured voltage is near 
SOL Nn 
Measured voltage is zero volt. 


Measured voltage is near 
+0.7V. 


Table A-6. -20V Supply Troubleshooting 


Attempt to turn off 
Q8 by shorting emit- 
ter-to-base of Q8. 


Measure voltage at 
base of Q7. 


Measure voltage at 
the base of Q7. 


Eliminate current limit 
circuit as a source of 

trouble by disconnect- 
ing anode of CR18. 


Measure voltage at 
pin 3 of U8. 


Output voltage remains high. 
Output voltage becomes near 
zero volt. 


Measured voltage is move than 
O volt. 

Measured voltage is less than 
O volt. 


Measured voltage is more than 
O volt. 

Measured voltage is less than 
O volt. 


Output voltage increases. 
Output voltage remains low. 


Measured voltage is near 
+0:.7V. 
Measured voltage is zero volt. 


Measured voltage is near 
-0.7V. 
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Check for open Q9, Q6, R26, 
or CR5. : 
Proceed to step (2). 


Check for U6B defective. 
Reconnect lead and proceed to 
step (3). 


Check for defective U6A. 


Check for CR14 or CR15 short- 
ed. 

Check for open R39, shorted 
R36, or leaky or shorted C7. 


Q8 shorted. 
Remove short and proceed to 
step (2). 


Check for open-CR20 or R14 
and check for defective U8A. 
Check for defective Q7. 


Check for open Q8, Q3, and 
R24. 
Proceed to step (2). 


Check for U8B defective. 
Reconnect lead and proceed to 
step (3). 


Check for defective U8A. 


Check for shorted CR21 and 
CR: 

Check for open R15, shorted 
R41, or leaky or shorted C6. 


Table A-7. +6V Supply Troubleshooting 


SYMPTOM STEP - ACTION [RESPONSE sd PROBABLE CAUSE 
The +20V supply must operate properly before troubleshooting the -20V supply. 


High output voltage | 1. Attempt to turn off a. Output voltage remains high. a. Q1 shorted. 
(higher than rating) Q1 by shorting emit- b. Output voltage becomes near b. Remove short and proceed to 


ter-to-base of Q1. zero volt. step 2. 


a. Measured voltage is more than Check for defective Q4. 
-0.6V. 
b. Measured voltage is less than 


-0.6V. 


Measure voltage at 
base of Q4. 


b. Check for open CR6, R11 and 
check for defective U2A. 


Check for open Q1, Q6, R25, 
or CR5. 
Proceed to step (2). 


Measured voltage is less than 
-0.6V. 

b. Measured voltage is more than 

-0.6V. 


Measure voltage at 
the base of Q4. 


Low output voltage 
(lower than rating) 


a. Check for U2B defective. 
b. Reconnect lead and proceed to 
step (3). 


a. Output voltage increases. 
b. Output voltage remains low. 


Eliminate current limit 


circuit as a source of 
trouble by disconnect- 
ing anode of CR7. 


a. Measured voltage is near Check for defective U2A. 
-0.7V. 


b. Measured voltage is zero volt. 


Measure voltage at 
Dito on W2e 


b. Check for CRY and CR10 short- 
ed. 

c. Check for open R29, shorted 

R11, or leaky or shorted C5. 


c. Measured voltage is near 
+0.7V. 


Table A-8. + 20V Preregulator/Control Circuit Troubleshooting 


Set output voltage at 12V+0.5V. 


Measure pin 1 of U14. . Measured voltage is -12V. . Proceed to step (2). 
Measured voltage is near . Check for defective U14A. 
+4.3V. 


Measure pin 1 of U13. . Measured voltage is near +1V . Check for defective U13 or 


CR12. 
Measured voltage is near OV. . Check for open Q11 or R81. 


Measure pin 1 of U11. . Measured voltage is near +1V . Check for defective U11. 
Measured voltage is near OV. . Check for open Q11 or R82. 


Table A-9. -20V Preregulator/Control Circuit Troubleshooting 


Set output voltage at -12V-0.5V. 


Measure pin 7 of U14. . Measured voltage is -12V. a. Proceed to step (2). 
Measured voltage is near b. Check for defective U14B. 
+4.3V. 


Measure pin 1 of U12. . Measured voltage is near +1V a. Check for defective U12 or 
CR31. 
Measured voltage is near b. Check for open Q10 or R56 
+4.3V. 


Table A-9. -20V Preregulator/Control Circuit Troubleshooting (Cont'd) 


Measure pin 1 of U10. a. 


b. Measured voltage is near OV. 


ADJUSTMENT AND CALIBRATION 


Current Limit Adjustment 


+ 6V Supply. To adjust the current limit circuit in the + 6V 
supply, proceed as follows: 


a. 


Check the setting of the current limit by performing 
steps (p) and (q) on page A-5. (Be sure to set the 
output voltage to 6 volts.) If reducing the load resis- 
tance permits the current to exceed 2.9 A, stop, turn 
R6 slightly clockwise, and repeat the test. If, instead, 
the current begins to fall before it reaches 2.6 A, turn 
R6 slightly counter clockwise and repeat the test. 
Recheck the setting and readjust R6 until the test 
shows that the current limit circuit begins to reduce the 
current when a decreasing load resistance increases it 
onze / OVA 5%. 


Meter Calibration 


Panel Voltmeters. 


To calibrate voltmeter, proceed as 


follows: 


a. 


b. 


Connect DVM across + 20V output terminal and COM 
terminal of the supply. 
Turn on the supply. 


Measured voltage is near +1V a. 


Check for defective U10 or 
CR27. 
b. Check for open Q10 or R55. 


Set the output voltage below 18V (ex, 15V), and adjust 
R16 on the display board until front panel VOLTS 
display reads exactly DVM value. Next, set the output 
voltage above 20V (ex, 21V) and adjust R17 on the 
display board until front panel VOLTS display reads 
exactly DVM value. 


NOTE 


No other voltage output needs to be calibrated 
after calibrating the voltmeter of + 20V output. 


Panel Ammeter. To calibrate ammeter for + 20V output and 
-20V output, proceed as follows: 


a. 


b. 


Connect Rg between +20V output terminal and COM 
terminal and connect DVM across Rg. 

Push +20V meter switch and turn +20V VOLTAGE 
control fully clockwise. 

Turn on the supply and adjust/R5 on the display board 
until front panel AMPS display reads exactly DVM value 
divided by Rs. 

To calibrate the ammeter for +6V output, select +6V 
meter switch and turn +6V VOLTAGE control fully 
clockwise. 

Adjust R61 on the main board until front panel AMPS 
display reads exactly DVM value divided by Rs. 


REPLACEABLE PARTS Table A-10. Reference Designators 


Assembly 

Capacitor 

Diode 

Signaling Device(light) 
Fuse 

Pulse Generator 


INTRODUCTION 
This section contains information for ordering replacement 
parts. Table A-12 lists parts by reference designators and 
provides the following information: 

a. Reference designators. Refer to Table A-10. 


oD 


A 
Cc 
Cc 
D 
F 
G 
J 
L 
Q 


b. Hewlett-Packard Part Number. Back 

c. Total quantity used in that assembly. Inductor 

d. Description. Transistor 

e. Manufacturer’s supply code number. Refer to Table Resistor 
A-11 for manufacturer’s name and address. Switch 

f. Manufacturer’s part number or type. Transtonier 


Test Point 

Zener Diode 
Integrated Circuit 
Wire 


Mechanical and miscellaneous parts are not identified by 
reference designator. 


SC<HHAOD 
5 


ORDERING INFORMATION 

To order a replacement part, address order or inquiry to 
your local Hewlett-Packard sales office (see lists at rear of 
this manual for addresses). Specify the following informa- 
tion for each part: Model, complete serial number of the 
power supply; Hewlett-Packard part number; circuit refer- 
ence designator; and description. 


Table A-11. Code List of Manufacturers 


CODE MANUFACTURER ADDRESS 


Texas Instruments Inc, Semicon Comp Div. Dallas, TX 


General Instruments Corp, Semicon Prod Hicksville, N.Y. 


National Semiconductor Corporation Santa Clara, CA 


Hewlett-Packard Palo Alto, CA 
Motorola Semiconductor Products Phoenix, AZ 


Bourns Inc. Riverside, CA 


Table A-12. Replaceable Parts List 


DESCRIPTION MFR. CODE MFR. P/N 


8120-1378 POWER CORD FOR STD, OE9 28480 eS] 
8120-1689 POWER CORD FOR OE3 28480 Sc a ae 
E3630-60001 aaa MAIN BODY ASSY-STD, OE9 28480 5 nara 
E3630-60005 Par MAIN BODY ASSY-OE3 28480 es.) 


REFERENCE PART 
DESIGNATION NUMBER 


KEWCAPS WHT] oS cl) [ae 
IREVIGAP GRAY So [ede oe 


0340-0140 INSULATOR-TRANSISTOR MICA (TO-3) 28480 


er ae!) 
eed 
ee) 
er 
esos 1 eatani ona? sso | ——— 
orraeze [1 —frenronc aaceer ~~ sass ———— 
ae] 
mae | 
eee 
pee) 
er) 
aera 


| 
ico 


5022-1631 1 HEATSINK-DIECASTING 

esean acoae| — [pron Pane assy sss] 
[es630-60008 | [DISPLAYBOARD ASSY 880 
ee 
2100-4503 2 RES-VAR 10K 5% 1-TURN WW 


2100-4319 1 RES-VAR 10K 5% WITH SWITCH 32997 99A2DC28- 
H15/R50 


1510-0088 [1 | BODY-BINDING POST 


KNOB 28480... ..! |: soeeeee lal 


2110-0599 


R11,36 


2) 
£ 
os 


E3630-40006 KNOB POINTER 28480 
PCB MAIN FOR E3630A 28480 


CAP-FXD 10000UF 25V +-20% AL-ELECTLT 28480 
CAP-FXD 1O000UF 20% 25V AL-ELECT 28480 


CAP-FXD 330UF 35V +-20% AL-ELECTLT 28480 


CAP-TA 6.8UF 35V 28480 
c 28480 


0180-4085 
0180-3769 
0160-7449 


C3,4,15 
C5,6,7 
€8,17,22 


hol — 


Table A-12. Replaceable Parts List (Cont'd) 


[orsrenavion | nomen [of 

DESIGNATION NUMBER 

pero] 0¥60-4822_[1__[CAPFXD 1OOORF +-10% SOV CERXTR [78480 
[CAPFXD 0.33UF +-10% 250V POLYP-MET | 
[CAPIFXD 2200°F 10% SOVCER 
[CAPFXD A700UF 20% 26V ALELECT 
[EAP-FXD TOOOUF SOV +-20% ALELECTLT 
[EAPFXD.UR 10% 
[RESISTOR 2K 45% SWPWITC=OF20 | 


MFR. P/N 


0160-6225 CAP-FXD 0.33UF +-10% 250V POLYP-MET 28480 Se. 
C20,25 0160-7548 CAP-FXD 2200PF 10% 50V CER 28480 is 


2 CAP-FXD 1000UF SOV +-20% AL-ELECTLT 
PRY ei eOome tins RESISTOR 2K +-5% 3W PWI TC=0+-20 
a 
| RESISTOR 100K) +-1% .125W TF TC=0+-100) | 
He is Sa. 
eee ees ee RESISTOR 26.1K +-1% .125W TF TC=+-100_ | 28480 


R10,13,38 0698-3430 he RESISTOR 21.5 +-1% .125W TF TC=0+-100 | 28480 Se. 


; 

0180-3990 CAP-FXD 4700UF 20% 25V AL-ELECT 28480 
1 
1 


RESISTOR 1.78 +-1% SW PWN TC=0+-90 | 28480 


RESISTOR-TRMR 10K 10% TKF TOP-ADJ 25-T- | 32997 3296Y-1-103 
RN 


RESISTOR 100K +-1% .125W TF TC=0+-100 | 28480 
R23 


| 0757-0274 
0698-3488 RESISTOR 147 1% .125W TF TC =0+-100 28480 
R14,15 0698-6627 RESISTOR 25K 0.1% .125W TF TC=0+-100 28480 
/R8, 16 0757-0280 


RESISTOR 1K +-1% .125W TF TC=0+-100 28480 


0698-3132 RESISTOR 261 +-1% .125W TF TC =0+-100 28480 
R18,22 0698-3156 RESISTOR 14.7K +-1% .125W TF TC=0+-100 | 28480 


R19,21,27,31,46,74, | 0757-0442 RESISTOR 10K +-1% .125W TF TC=0+-100 28480 
75,78 


R20, ee ae 0698-3153 RESISTOR 3.83K +-1% .125W TF TC=0+-100 | 28480 


4 
5 
7 
R24,26 0757-0813 ees! RESISTOR 475 +-1% .5W TF TC=0+-100 28480 
R25 0757-0729 Feed RESISTOR 681 +-1% .S5W TF TC=0+-100 28480 
R28 cpeaas RESISTOR 383 +-1% .125W TF TC =0+-100 28480 

32 

33 

39 


R29,79 0757-0440 RESISTOR 7.5K +-1% .125W TF TC=0+-100 28480 


R30,51,52 0757-0200 RESISTOR 5.62K +-1% .125W TF TC=0+-100 | 28480 a 
een ve 0699-0124 a RESISTOR 10.2K +-0.1% .125W TF TC=0+-- | 28480 | 
100 


1 
71 
1 
; 
3 
1 
Ds 
D 
1 
1 
2 
1 
2 
R 1 
R 0699-2624 RESISTOR 2.61K 0.1% .125W TF TC=0+-100 | 28480 

R34,37,43,48 0757-0293 RESISTOR 1.96K +-1% .125W TF TC=0+-100 | 28480 

R35,47 0698-3444 RESISTOR 316 +-1% .125W TF TC =0+-100 28480 

0698-0084 RESISTOR 2.15K +-1% .125W TC=0+4+-100 28480 

a0 Ss ree 0699-2715 RESISTOR-FUSE 10HM +-5%; 0.5W @70 28480 


R44,59,63 0698-8629 3 RESISTOR 1.69K 0.1% .125W TF TC=0+-100 | 28480 


ian 0698-8061 RESISTOR 8.25K +-0.1% .125W TF TC=0+-- | 28480 
100 


R45 
0757-0420 RESISTOR 750 +-1% .125W TF TC=0+-100 28480 
R50,76 0698-8824 RESISTOR 562K +-1% .125W TF TC=0+-100 | 28480 
R53,77 0698-3518 RESISTOR 7.32K +-1% .125W TF TC=0+-100 | 28480 


Table A-12. Replaceable Parts List (Cont'd) 


DESIGNATION NUMBER 
R 
R 
R 


4 
4 
(0) 
1 


MFR. CODE 


MFR. P/N 


RESISTOR 17.8K +-1% .125W TF TC=0+-100 | 28480 - a 


RESISTOR 187K 1% .125W TF TC=0+-100 28480 ry atep perimcenenat, 
 S386P=¥ 46-503. 


S 

2100-0554 RESISTOR-TRMR 500 10% TKF TOP-ADJ 1-TRN | 32997 3386P-Y 46-501 
6 
6 


oa | 
a | 
Ss 

Ea 


0757-0401 RESISTOR 100 1% .125W TF TC =0+-100 28480 


R66,68,70 0698-6362 


R67,69,71 0698-6358 


RESISTOR 1K +-0.1% .125W TF TC =0+-100 28480 


RESISTOR 100K +-0.1% .125W TF TC=O+-- 28480 
100 
R72.73 0811-2188 RESISTOR 5K +-5% 3W PWI TC=0+-20 28480 pete eee 


2110-0684 g RESISTOR-FUSE 10HM +-5% 28480 
IC V RGLTR-FXD-NEG -11.5/-12.5V TO-220 04713 


MC7912CT 


‘ , , 
’ 
’ ’ 
, ’ 
’ 
o> 


OPTO-ISOLATOR LED-TRIAC IF = 1GOMA-MAX 14936 MCP3020Z 


DIODE-ZNR 5.1V 5% PD=1W 04713 1N4733APL 
DIODE-ZNR 9.1V 5% PD=1W 04713 IN4739APL 


: 
: 
: 
ER2,3,5,23, 24,29, 1901-1149 me : 
Gk6)76.9/10;11,12, 11901-0033 15 DIODE-GEN PRP 180V .2A 28480 
— | Ha OS. 
4 rot 
- THRYSTER-SCR TO-220AB VRRM = 200V MCR264-4 
bua 
ae TRANSISTOR PNP 2N4036 SI TO-39° 
Pa 


DIODE-PWR RECT 400V 1A SONS DO-41 14936 UF4004 
30,33,34 
USt4715,13,19),20, 
717,20, DIODE-FW BRDG 100V 1A 14936 DFO1 
CR27,2O,c,o2 1884-0332 


V 
Q3,10)44 1853-0281 TRANSISTOR PNP 2N2907A SI TO-18 PD =400- | 04713 2N2907A 
MW 


1854-0039 2 TRANSISTOR NPN 2N3053S SI TO-39 PD=1W_ |04713 2N3053S 


Q 1853-0041 TRANSISTOR PNP SI TO-39 PD=1W FT=60M- | 04713 MMS5S007 
HZ 


ep ——— aserenr- — rerororerorarrosr oor — 
fas | 1853-07081 [ TRANSISTOR PNP SITO-2TeACPO=tz6w _[oa7ra [RSET 
| 
SSE as 

Pee eeanaes mec 


1 
Q2,6 1854-0477 | TRANSISTOR NPN 2N2222A SI TO-18 PD =500- | 04713 2N2222A 
MW 


Table A-12. Replaceable Parts List (Cont‘d) 


DESIGNATION NUMBER 
ee keel 1252-4159 CONNECTOR-POST TYPE 2.5-PIN-SPCG 11-CO- 
NT 
J ‘leet 


J1 
1251-4381 1 CONNECTOR-POST TYPE 2.5-PIN-SPCG 7-CONT | 28480 
3101-1730 SWITCH-PB MOM .5A 250VAC(3PCS) 28480 


310121944 SWITCH-SL 2-DPDT STD 1.5A 250VAC PC 28480 
310123250 SWITCH-PB DPST ALTNG6A 250VAC 28480 


MFR. P/N 


A-16 


Table A-12. Replaceable Parts List (Cont'd) 
DESIGNATION NUMBER 
: 
NT 


| , 
1251-4381 CONNECTOR-POST TYPE 2.5-PIN-SPCG 7-CONT | 28480 
S1 re Woe Wey ae Lo) SWITCH-PB MOM .5A 250VAC(3PCS) 28480 


MFR. P/N 


( 
to 


SIO} 1914 SWINGH-SE*2-DPDieSiD 1<5A, 250MAG {RE 28480 
3101-3230 SWITCH-PB DPST ALTNG6A 250VAC 28480 
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Figure A-9. Main Circuit Schematic Diegram 
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Figure A-10. Reference and Bias Circuit Schematic Diagram 
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HP Sales and Support Office 


For more information call your local 
HP Sales Office listed in the telephone 
directory white pages. Ask for the 
Electronic Instrument Department. 


Or contact: 


United State: 
Hewlett-Packard Company 
4 Choke Cherry Road 
Rockville, MD 20850 

(301) 670-4300 


Hewlett-Packard Company 
5201 Tollview Drive 
Rolling Meadows, IL 60008 
(312) 255-9800 


Hewlett-Packard Company 
9161 Lankershim Blvd. 
No. Hollywood, CA 91601 
(818) 505-5600 


Hewlett-Packard Company 
2000 South Park Place 
Atlanta, GA 30339 

(404) 980-7351 


Canada: 

Hewlett-Packard Ltd. 

6877 Goreway Drive 
Mississauga, Ontario L4V1M8 
(416) 678-9430 


Australia/New Zealand: 


Hewlett-Packard Australia Ltd. 


31-41 Joseph Street 
Blackburn, Victoria 3130 
Melbourne, Australia 
(03) 895-2895 


Europe: 

European Headquarters 
Hewlett-Packard S.A. 

150, Route du Nant d'Avril 
1217 Meyrin 2 

Geneva, Switzerland 
41/22 780-8111 


Far East: 

Hewlett-Packard Asia Pacific 
22/F EIE Tower, Bond Centre 
89 Queensway, Central 

Hong Kong 

(852) 848-7777 


Korea: 

Hewlett-Packard Korea Ltd. 
25-12, Yoido-dong, 
Youngdeungpo-gu, Seoul, Korea 
(02) 769-0114 


Japan: 

Yokogawa Hewlett-Packard Ltd. 
91-1, Takauracho, Hachioji-shi 
Tokyo 192, Japan 

(03)#537 12-1351 


Latin America: 

Latin American Region Headquarters 
Monte Pelvoux Nbr. 111 

Lomas De Chapultepec 

11000 Mexico, D.F. Mexico 

(929) 202 0155 


Middle East and Africa: 
Geneva, Switzerland 
41/22 780-7111 


For all other areas: 
Hewlett-Packard Company 
Intercontinental Headquarters 
3495 Deer Creek Road 

Palo Alto, CA 94304 

U.S.A. 
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